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5.0 LASER VELOCIMETER TESTS 


Mean velocity (axial component) and turbulent velocity (axial component) 
measurements for thirty-one (31) selected flow conditions of six models were 
performed employing the laser Doppler velocimeter. Aerodynamic conditions 
which define the test points are given in Subsection 5.1. Tabulations which 
explain the scope of mean velocity traverses and turbulence histogram measure- 
ments are also presented in Subsection 5.1. Subsection 5.2 contains tabulated 
data that describes the actual LV position, the type of traverse, and measured 


mean and turbulent velocities along with copies of the LV mean velocity traces. 


5.1 TEST MATRIX AND AERODYNAMIC CONDITIONS OF TEST POINTS 


The aerodynamic test conditions of the thirty-one (31) test points are 
presented in Tables 5-1 through 5-6. The LV test points presented in these 
tables correspond to the acoustic test points presented in Sections 3.2 through 


3.7 of Volume I. 


Each model includes the C-D design point (or corresponding test point), 
both at static and flight-simulated conditions. Additionally, some over- 
expanded or under-expanded cases were also tested. Most of the LV tests 
reported herein were conducted at an elevated temperature of Tipe 960° K 
(1730° R). A limited number of lower temperature tests [L,Y 470° K (850° R)]J 
were also per forned , mainly to identify the temperature dependency of the LV 


resolution capability. 


Tables 5~7 through 5-37 summarize the scope of the LV tests. The scope 
of each of the thirty-one (31) test points consists of at least one of the 


following: 


1. Normal Axial Traverses -~Traverses starting at: 


o The exit plane and proceed along the centerline of the nozzle 
or along parallel lines to the centerline (circular 
nozzles). 


co The end of the center plug and along the centerline of 
the nozzle or along parallel lines to the centerline 
(plug nozzles). 
2. Normal Radial Traverses -~ Traverses vertical to the centerline 
of the nozzle in E-W direction (i.e., along the plane of nozzle 


axis and microphones). 


54 


3. Slant Axial Traverses -- Traverses start at the exit plane and proceed 
along the lines which are parallel to the plug surface (only for 


plug nozzles). 


4. Siant_ Radial (Chordwise) Traverses* -~ Traverses (only in close 
proximity of the plug surface) vertical to the nozzle axis in N-W 


direction. 


3. Point Histograms -~- Turbulence velocities (turbulence intensities) 
were measured at the specified locations during the above mentioned 


axial, radial and chordwise traverses. 


5.2 LASER VELOCIMETER TEST DATA 
The measured data for LV test points given in Tables 5-38 through 5-70 
are presented as follows: 
o Tabulated data in Tables 5-38 through 5-70. 
The tables summarize the type of traverse with its graph number, 
the histogram number and its location as defined by the position of 


the LV control volume, the measured mean and turbulence velocities. 


o Copies of the mean velocity traces obtained on the Hewlett-Packard 
X-Y plotters. General remarks on the LV mean velocity traces are 


given in Subsection 5.2.2. 


5.2.1 Tabulations of Laser Velocimeter Data 


The parameters used in the tabulations of the LV data are defined below: 


Ps Pressure ratio 
Th Total temperature, °R 
uf Fully expanded jet exit velocity, ft/s 
V Ja Free jet velocity, ft/s 
Deg Defined as the equivalent diameter based on 
total flow area, inches 
h Defined as the annulus height measured vertically 


to the plug surface between plug and inner wall of 
nozzle sleeve tip, inches 


* These traverses were actually performed by using the normal traverse platform. 
However, locating the traverse starting points was made by utilizing the slant 
traverse platform (see Appendix IV). 


es ve 


Type of traverse Either a radial, a chordwise or an axial 


traverse 


Position Position of linear voltage displacement 


transducer -(LVDT), volts 


Graph No. Identification number of the mean velocity trace 
Histogram No. Histogram number 

REF Reference point for mean velocity traverse, volts 
KX, LC, Zz Coordinates which define circular nozzle or plug 


x", tly Z 


nozzle flowfield 


Coordinates which define plug nozzle flowfield 
(used relative to the slant traverse). 


5.2.2 General Remarks on LV Mean Velocity Traces 


Copies of the LV mean velocity traces are presented in the next subsections. 


The information provided on the mean velocity traces is explained on a set of 


sample traces provided in Figure 5-1. Additional general remarks on the mean 


velocity traces are given below: 


o 


Two kinds of mean velocity traces are available for most of the test 
points, i.e., pen-traverse and mini~histogram. During the present 

LV tests, the mean velocity data measured with the mini-histograms 
were obtained with the acceptable data samples set to 20. This number 
of samples yields an estimated 5% error in the mean velocity measure- 
ments with a statistical 95% confidence level for a given turbulence 


intensity of 10%. 


"X-axis" scale shown in the traces is identical for both the pen- 
traverse and mini-histogram. There is, however, a slight difference 


of "Y-axis" scale between the two. 


Wherever both pen-traverse and mini-histogram are provided, the 
"Y-axis" scale shown in each trace is the one that was defined based 
on the mini~histogram velocity calibration chart. Therefore, for 
quantitative analysis purposes, only the mini-histogram traces should 


be used. 


On the other hand, wherever only the pen~traverse is given, the 


Jd3 


"Y-axis" scale shown in the trace is the one that was defined based 
on the pen-traverse velocity calibration chart; and, naturally, it 


can be used for quantitative analysis. 


The axial mean velocity given in the traces is normalized by the 
isentropically expanded jet exit velocity, corresponding to the 


aerodynamic conditions of the given test point. 


The traverse distance is normalized by using either of the following 
parameters: 
A) Equivalent diameter, Deq 


B) Annulus height, h 
, ; _ 4x (Annular area) 
C) Hydraulic diameter, De: ater: Darina 
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Figure 5- 1. Sample Traces Obtained During Axial and Radial Traverses. 
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TABLE 5-1. AERODYNAMIC CONDITIONS OF LV TEST POINTS OF MODEL 1, 


CIRCULAR CONIC NOZZLE 


POINT Oy Oy m/s m/8 REMARKS 
(°R) (°R) (ft/s) (ft/s) 
113 3.128 946 702 732 STATIC CONDITION, CORRESPONDS 
: (1703) (1264) (2402) TO C-D DESIGN POINT 
963 716 739 122 
114 3.128 FLIGHT SIMILATED, CORRESPONDS 
(1734) (1288) . (2425) (400) tO CD DESIGN POINT 
121 4.316 949 693 749 STATIC CONDITION, 
: (1708) (1247) (2457) UNDEREXPANDED FLOW 
459 aes 953 696 751 122 FLIGHT SIMULATED, 
: (1715) (1252) (2464) (400) UNDEREXPANDED FLOW 


















P. = PRESSURE RATIO vy = FULLY EXPANDED JET EXIT VELOCITY 
Tt, = TOTAL TEMPERATURE 


Vara = FREE JET VELOCITY 
T = STATIC TEMPERATURE 


ALIIWNO YOOd JO 
8] ABVd WWNIDINO 


TABLE 5-2. AERODYNAMIC CONDITIONS OF LV TEST POINTS OF MODEL 2 
CIRCULAR CONVERGENT-DIVERGENT NOZZLE FOR DESIGN AT M=1.4 
ST a oe ee Ee OO ee ne ee ee 


TEST 
Pore Ox ox n/a als REMARKS 
(°R) (°R) (£t/s) (ft/s) 
213 3.121 949 704 732 STATIC CONDITION, 
: (1708) (1268) (2403) C-D DESIGN POINT 
214 3.121 953 708 734 122 FLIGHT SIMULATED, 
; (1716) (1275) (2409) (400) C~D DESIGN POINT 
397 3.309 943 688 746 STATIC CONDITION, 
Tree (1697) (1239) (2447) UNDEREXPANDED FLOW 
229 3.512 948 693 748 122 FLIGHT SIMULATED, 
: (1707) (1247) (2455) (400) UNDEREXPANDED FLOW 
207 3.018 948 711 723 STATIC CONDITION, 
: (1707) (1280) (2372) OVEREXPANDED FLOW 
211 3.074 949 708 728 STATIC CONDITION, 
; (1709) (1274) (2390) OVEREXPANDED FLOW 


P = PRESSURE RATIO yy = FULLY EXPANDED JET EXIT VELOCITY 
Tp = TOTAL TEMPERATURE Vede = FREE JET VELOCITY 
T = STATIC TEMPERATURE 














86% 






66S 


TEST 
POINT 


1313 





TABLE 5-3. AERODYNAMIC CONDITIONS OF LV TEST POINTS OF MODEL 3 
CONTOURED CONVERGENT ANNULAR PLUG NOZZLE 












Yale | | 
O% Oy m/s n/s REMARKS 
(R) (°R) (ft/s) (£t/s) 


971 721 743 

3.146 (1747) (1297) (2439) a 

ee 952 706 735 122 
(1713) (1271) (2411) (400) 


955 | eee 730 
487 348 528 
3.239 “(877) (627) (1734) Lo 4 


Be = PRESSURE RATIO v, = FULLY EXPANDED JET 


Tp = TOTAL TEMPERATURE 
T =» STATIC TEMPERATURE 


eS 
401 55806 963 703 755 STATIC CONDITION, : 
rer (1733) (1266) (2476) UNDEREXPANDED FLOW 
322 3.353 as) ree et nee FLIGHT SIMULATED, 
UNDEREXPANDED FLOW 
a 





STATIC CONDITION, CORRESPONDS 
TO C-D DESIGN POINT 





FLIGHT SIMULATED, CORRESPONDS 
TO-C-D DESIGN POINT 


STATIC CONDITION, 

OVEREXPANDED FLOW 

STATIC CONDITION, LOW TEMP. 
CORRESPONDS TO C-D DESIGN PT. 


EXIT VELOCITY 





Vv = FREE JET VELOCITY 
a/c : 





003 






‘TABLE 5-4. AERODYNAMIC CONDITIONS OF LV TEST. POINTS OF MODEL 4 


CONVERGENT~DIVERGENT ANNULAR ‘PLUG NOZZLE FOR DESIGN 
AT Mi = 1.4 









POINT ° oO m/s m/s REMARKS 
Ms o* (ft/s) (ft/s) 
(CR) (R) 
iis soda 957 712 735 STATIC CONDITION, | 
(1723) (1282) (2411) C-D DESIGN POINT 
41d 3.122 966 718 739 122 FLIGHT SIMULATED, 
: (1739) | (1293) (2426) (400) C~D DESIGN POINT 
421 3.299 966 707 754 STATIC CONDITION, 
‘ ' (1738) (1272) (2474) UNDEREXPANDED FLOW 











gi JD¥d TWNISINO 


° 
Th 

rs) 

Scag 963 703 756 122 FLIGHT SIMULATED, fe) 

(1733) (1265) (2479) (400) | UNDEREXPANDED FLOW pa 

eae gcpee 962 722 729 STATIC CONDITION, S 

: (1732) (1299) (2392) OVEREXPANDED FLOW 5 





411 3.069 962 718 733 STATIC CONDITION, 
; (1732) (1293) (2405) OVEREXPANDED FLOW 


419 3.214 938 691 736 STATIC CONDITION, 
: (1689) (1243) (2416) UNDEREXPANDED FLOW 
V5 = FULLY EXPANDED JET EXIT VELOCITY 


F, = PRESSURE RATIO 
T) = TOTAL TEMPERATURE Vale = FREE JET VELOCITY 


T #@ STATIC TEMPERATURE 


TABLE 5-5. AERODYNAMIC CONDITIONS OF LV TEST POINTS OF MODEL 5 
20 ELEMENT ANNULAR CONVERGENT SUPPRESSOR NOZZLE 


(°R) (°R) (ft/s) (ft/s) 
513 3.123 962 715 738 STATIC CONDITION, CORRESPONDS 
(1732) (1287) (2421) TO C-D DESIGN POINT 
514 3.128 Ge Ga75) ees 400) FLIGHT SIMULATED, CORRESPONDS 
TO C-D DESIGN POINT 
STATIC CONDITION, LOW TEMP. 
1513 3.209 472 338 518 d 
j asia | 3.209 | (350) 5053 4Fo1) a CORRESPONDS TO C-D DESIGN PT. 
oer sii 472 338 519 122 FLIGHT SIMULATED, LOW TEMP. 
(850) (609) (1702) (400) | CORRESPONDS TO C-D DESIGN PT. 
P= PRESSURE RATIO V, = FULLY EXPANDED JET EXIT VELOCITY 


T* TOTAL TEMPERATURE Vive = FREE JET VELOCITY 
T «= STATIC TEMPERATURE ; 




















TABLE 5-6. AERODYNAMIC CONDITIONS OF LV TEST POINTS OF MODEL 6 


20 ELEMENT ANNULAR CONVERGENT-DIVERGENT SUPPRESSOR 
NOZZLE FOR DESIGN AT M,~ 1.4. 
pl ees 


TEST 
POINT m/s m/s REMARKS 










3.128 960 713 - 738 STATIC CONDITION, 
(1728) (1283) (2420) 


C-D DESIGN POINT 


3.125 961 713 737 122 FLIGHT SIMULATED, 
(1729) (1284) (2419) (400) C~D DESIGN POINT 
pas | 


3. Ea 473 


339 519 STATIC CONDITION, LOW TEMP. 
(852) (610) (1704) C-D DESIGN POINT 










one; 

or 

39 

= 

= (853) (611) (1706) (400) © 0 
Oo 

— (ee ee eee eee “ 


Uf 


It 


P= PRESSURE RATIO 


j 7 FULLY EXPANDED JET EXIT VELOCITY 
"| = PREE JET VELOCITY 


Th TOTAL TEMPERATURE aie 
STATIC TEMPERATURE 
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TABLE 5-7. SCOPE OF LV MEAN VELOCITY TRAVERSES AND POINT 
TURBULENCE HISTOGRAM LOCATIONS 





MODEL i Circular Conic Nozzle 
TEST POINT 113. 


ee 






MEAN VELOCITY TRAVERSES TURBULENCE HISTOGRAMS 





| 






Type 
of : NO. OF HISTO. 
Traverse MEASUR GRAPH & MEASURED HISTOGRAM 
FLOW REGIONS | ID. NUMBER Dearie 3 NO. 


= 0 400 - 403 
= _0-5 25 {926 -.950. 
= 1.07 408 - 409 


= 4.30 | 410 - 411 
= 8.60 f 412 - 413 5 


me 
~~ 
i 


AXTAL 

















952 - 957 


| 


NORMAL TRAVERSE 








‘COORDINATE SYSTEM FOR LV MEASUREMENTS 
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ORIGINAL PAGE fg 
OF POOR QUALITYTABLE 5-8. SCOPE OF LV MEAN VELOCITY TRAVERSES AND POINT 
TURBULENCE HISTOGRAM LOCATIONS 








MODEL 21 Circular Conic Nozzle 





TEST POINT 114 






nea mean voce areas | mean voce areas | TURBULENCE HISTOGRAMS 
of 
Syst.|Traverse | MEASURED pap cade HISTOGRAM 
FLOW REGIONS | ID. NUMBER oe NO. 


ee ee yoo = 108 
mou, LD Ee a 

























“NORMAL TRAVERSE 
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TABLE 5-9. SCOPE OF LV MEAN VELOCITY TRAVERSES AND POINT. 
TURBULENCE HISTOGRAM LOCATIONS 








MODEL 2 Circular Conic Nozzle 





TEST POINT 121 




















Type MEAN VELOCITY TRAVERSES TURBULENCE HISTOGRAMS 
of - - 
. OF . 
Syst.}Traverse | MEASURED GRAPH i ca HISTOGRAM 
FLOW REGIONS ID. NUMBER LOCATION 


o 
Nn 


0 416 - 417 


= 0.48 
= 0.1 


NO. 

976 - 1001 

968 —- 975 
10 


AXIAL 


a 
a 


26 






A 
~ 
iw] 


418 ~ 419 
420 - 421 
422 - 423 
426 - 427 







= 8.5 








RADIAL 


NORMAL TRAVERSE 


| 498 - 419 | 

saa | 420-421 

cia ee 

ie ee ee 

ta See 
ae 
2 hae 
= cee 


COORDINATE SYSTEM FOR LV MEASUREMENTS 
E 
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ORIGINAL PAGE IS 


OF POOR QUALITY 1.575 5-10. SCOPE OF LV MEAN VELOCITY TRAVERSES AND POINT 
TURBULENCE HISTOGRAM LOCATIONS 








wanrs 1 Circular Conic Nozzlé 





TEST POINT 


122 
‘ ; TRAVERSES. TURBULENCE HISTO s 
Type Type . MEAN. VELOCITY : STOGRAM 
of of : 
Syst. -Traverse MEASURED pallette ; HISTOGRAM 
FLOW REGIONS ID. NUMBER LOCATION NO. 
5 6. = 28 1004 - 1031 
Poe Se eae 







ay 
= 
ere a ee a 
eee 
pe 


bal 
QQ 
iw] 
" 
hr} oO 





1032 - 1037 


RADIAL 


NORMAL TRAVERSE 
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TABLE 5-11. SCOPE OF LV MEAN VELOCITY TRAVERSES AND POINT 
TURBULENCE HISTOGRAM LOCATIONS 





MODEL 2 Circular Convergent-Divergent Nozzle for Design @M, 2 1.4 
TEST POINT’ 207 





TRAVERSES TURBULENCE TOG. 
of 
0. 7 
ae Traverse eo HISTOGRAM 
oak pecroné ae pce LOCATION NO. - 










NORMAL TRAVERSE 





COORDINATE SYSTEM FOR LV MEASUREMENTS 
= E 


ore ahs 
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TABLE 5-12. SCOPE OF LV MEAN VELOCITY TRAVERSES AND POINT 
TURBULENCE -HISTOGRAM LOCATIONS 


MODEL Z Circular Convergent-Divergent Nozzle for Design @ M, & 1.4 


TEST POINT 211 
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TABLE 5-13. SCOPE OF LV MEAN VELOCITY TRAVERSES AND POINT . 
TURBULENCE HISTOGRAM LOCATIONS 


_MODEL 2 Circular Convergent—Divergent Nozzle for Design @M.wv 1.4 


TURBULENCE HISTOGRAMS 
Type “e k 


oe _ CRAPHL 7 ee HISTOGRAM 
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TABLE 5-14. SCOPE OF LV MEAN VELOCITY TRAVERSES AND POINT 
TURBULENCE HISTOGRAM LOCATIONS 


MODEL 2 Circular Convergent-Divergent Nozzle for Design @M. & 1.4 


MEAN ° TRAVERSES “TURBULENCE HI 
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TABLE 5-15. SCOPE OF LV MEAN VELOCITY TRAVERSES AND POINT | 
TURBULENCE HISTOGRAM LOCATIONS 


MOnFr 2 Circular Convergent-Divergent Nozzle for Design @M,~ 1.4 





TEST POINT 221 
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TABLE 5-16. SCOPE OF LV MEAN VELOCITY TRAVERSES AND POINT 
TURBULENCE HISTOGRAM LOCATIONS 


MODEL 2 Circular Convergent~Divergent Nozzle for Design @M, ~ 1.4 


TEST POINT 222 
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TABLE 5-17. SCOPE OF LV MEAN VELOCITY TRAVERSES AND POINT 
TURBULENCE HISTOGRAM LOCATIONS 





MODEL 3 Contoured Convergent Annular Plue Nozzle 
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TABLE 5-18. SCOPE OF LV MEAN VELOCITY TRAVERSES AND POINT 
TURBULENCE HISTOGRAM LOCATIONS 


_MODEL_ 3 Contoured Convergent Annular Plug Nozzle 
TEST POINT _313 
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TABLE 5-19. SCOPE. OF LV MEAN VELOCITY TRAVERSES AND POINT. Q Liry 
TURBULENCE HISTOGRAM LOCATIONS 
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TABLE 5-20. SCOPE OF LV MEAN VELOCITY TRAVERSES AND POINT 
“TURBULENCE HISTOGRAM LOCATIONS 


MODEL 3 Contoured Convergent Annular Plue Nozz 
TEST POINT _ 322i 
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TABLE 5-21. SCOPE OF LV MEAN VELOCITY TRAVERSES AND POINT 
TURBULENCE HISTOGRAM LOCATIONS 


MODEL 3 Contoured Convergent Annular Plug Nozzle 
TEST POINT 322 
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TABLE 5-22. SCOPE OF LV MEAN VELOCITY TRAVERSES AND POINT 
TURBULENCE HISTOGRAM LOCATIONS 


MODEL 3 Contoured Convergent Annular Plug Nozzle 
TEST POINT 1313 
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TABLE 5-23. SCOPE OF LV MEAN VELOCITY TRAVERSES AND POINT 
TURBULENCE HISTOGRAM LOCATIONS 


MODEL 4 Convergent-Divergent Annular Plug Nozzle for Design @M,2 1.4 
ies of nee a ee ee ee, 
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TABLE 5-24. SCOPE OF LV MEAN VELOCITY TRAVERSES AND POINT 
TURBULENCE HISTOGRAM LOCATIONS 


MODEL 4 Convergent-Divergent Annular Plug Nozzle for Design @ M.@ 1.4 
_—<<— A S 
TEST POINT 411 
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TABLE 5-25. SCOPE OF LV MEAN VELOCITY TRAVERSES AND POINT 
TURBULENCE HISTOGRAM LOCATIONS 


MODEL 4 Convergent-Divergent Annular Plug Nozzle for Design at M.w 1.4 
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TABLE 5-26. SCOPE OF LV MEAN VELOCITY TRAVERSES AND POINT 
TURBULENCE HISTOGRAM LOCATIONS 


MODEL 4 Convergent-Divergent Annular Plug Nozzle for Design at M.= 1.4 
a pe 
TEST POINT 414 
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TABLE 5-27, SCOPE OF LV MEAN VELOCITY TRAVERSES AND POINT 
TURBULENCE HISTOGRAM LOCATIONS 


MODEL 4 Convergent—Divergent Annular Plug Nozzle for Design @M.& 1.4 
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TABLE 5-28. SCOPE OF LV MEAN VELOCITY TRAVERSES AND POINT 
TURBULENCE HISTOGRAM LOCATIONS 


MODEL 4 Convergent-Divergent Annular Plug Nozzle for Design at M,@ 1.4 
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TAELE 5-29. SCOPE OF LV MEAN VELOCITY TRAVERSES AND POINT 
TURBULENCE HISTOGRAM LOCATIONS — 


MODEL 4 Convergent-Divergent Annular Plug ‘Nozzle for Design @M.= 1. 
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TABLE 5-30. SCOPE OF LV MEAN VELOCITY TRAVERSES AND POINDF POOR QUALITY 
TURBULENCE BISTOGRAM LOCATIONS 
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TEST POINT 513 
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TABLE 5-31. SCOPE OF LV MEAN VELOCITY TRAVERSES AND POINT 
TURBULENCE HISTOGRAM LOCATIONS 


MODEL 5 20 Element Convergent ‘Annular Suppressor Nozzle 
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TABLE 5-32. SCOPE OF LV MEAN VELOCITY TRAVERSES AND POINT 
TURBULENCE HISTOGRAM LOCATIONS 
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MODEL 5 : 20 Element Convergent Annular Suppressor Nozzle 
TEST POINT 1513 
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TABLE 5-33. SCOPE OF LV MEAN VELOCITY TRAVERSES AND POINI 
TURBULENCE HISTOGRAM LOCATIONS 


MODEL 5 20 Element Convergent Annular Suppressor Nozzle 
TEST POINT 1514 
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POOR QUALITY” 
TABLE 5-34. SCOPE OF LV MEAN VELOCITY TRAVERSES AND POINT 
TURBULENCE BISTOGRAM LOCATIONS 


MODEL oO 20 Element Convergent-Divergent Annular Suppressor Nozzle for 
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TABLE 5-35. SCOPE OF MED MEAN SSPE 36a ‘TRAVERSES AND POINT 
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TABLE 5-36. SCOPE OF LV MEAN VELOCITY TRAVERSES AND POINT ‘ 
TURBULENCE HISTOGRAM LOCATIONS 
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TABLE 5-37. SCOPE OF LV MEAN VELOCITY TRAVERSES AND POINT ; 
TURBULENCE HISTOGRAM LOCATIONS 


MODEL 6 20 Element ee Annular Suppressor Nozzle for 


TEST POINT 1614 f Design @M, cw 1.4 @M, a 


eax MEAN VELOCITY TRAVERSES ‘TURBULENCE HISTOGRAMS 

of 

Syst. cer [oie [ei ae iste: HISTOGRAM 
ae eribHs LOCATI ON 


eps} sp 
ae er ae ee 
iS Ry ae ees: 9 ns Soe eeerent 
d= 0 | eae - a7 
Pf 2 | se- so | 7 | aor - 1887 
pf 64 | so-ea | = | 
a 
PE 
ti ae =~-1.9 "856 ~-.857 Wie, ee ed 
A HL I RE 
ee 

Roane eal 



























NORMAL TRAVERSE 






Pe eee 
Se 
Be Oe a 
P= 02 | we~eg [= - 
ea ne SINT 
Pes Pam een [io as ais | 
ear ae ee RN 
anbase iteaolonmony 






SLANT 
TRAVERSE 
F 
Es 








ORIGINAL PAGE ig 
OF POOR QUALIT) 


29/82. 


9 
L 
il 
fj 


So 


TEST DATE 


v, =» 2402 Ft/Sec 


3./28 





AERODYNAMIC TEST RESULTS BY 
LASER DOPPLER VELOCIMETER 
P = 
r 


TABLE 5-38. 


MODEL = a 


TEST POINT = 


PRECEDING PAGE BLANK NOT FILMED 


. 
c 


oO Ft/Sec h= _- 


Vale 





tt 
= 
~ 


1703 °R 


4. 


0 LIFASVKED LIX 


Remarks 
@, 


“4 
) 


(ea! 
LE 


st 


] 
ae. 


— retin sme ee re faeries erene eees cel SR re a 


J DEORE EEEEEEERE 
al N Ai 8] NI be 
res mm) ~ bay SO 
aN 
Js | Hie} ttt tt 
LSE i (a TE 
EMU MMREEEEEEEEE 
I ae ~ Nt AN] Oy al > 
Figeeceees 
eed Prt: 


ERESRASERERGEE 
& 


3 5 ies) 6 t+} |- 
9| @ 3 3} ‘ 

gt 188-82 

i de > S 
= bc iy 1 2) 3 5 5 
tad al Al al ni 


L 
Owe > 
Rec 2 wy YQ 


iY OY O ~” 
wo 

WW Oy Oo 6 Ow 9g ON 
<= 
ae “ON ~ 
L2 9} of GF af 
o 

: pment 


reign 
Velocit 
ee 
Ree 
ee 
ae 
Sone ee 
fe seh! 
ce tncll 
| 70 
| 28 | 
ary 
77a 


Mean 
Velocit 
Ft/Sec 


Axial | Radial 
Posit.j]Posit 


Slant 
Ax. Pos 


on! 


NOMENCLATURE 


= Equivalent Diameter 


eq 
h = Annulus Height 


D 


Pressure Ratlo 


P = 
; 


if = Fully Expanded Jet Velocity 


v = 
a/c Free Jet Velocity 


tr = Total Temperature 


528 741 vrenrionauey suave 


ORIGINAL PAGE [& 
OF POOR QUALITY 


£2. 


TEST DATE 


AERODYNAMIC TEST RESULTS BY 
LASER DOPPLER VELOCIMETER 


"TABLE 5-38. 


(CONTINUED) 


of. 0 


D 
eq 


2402 Ft/Sec 





128 v, = 


Pr 


MODEL = 


= 


h = 


Ft/Sec 


O 


a/c" 
Axial [| Radial 
| Posit.| Posit. 


V 





= (703 °R 


Ty 


TEST POINT = 


4 
fd 


ED 2Y 
Woe 0, CWUMWUED 


Remarks 
¥, 4 - 


2a, CE ET CRG eNO: mend MONAT CONT NN EE SS OE SY We GR 


ale 
a B= 


Turb. 
Velocit 
Ft/Sec 


Mean 
Velocit 


777m 
7k | 
rece 
1666 | 
| 1822 
| seo. | 
| 1 Vh,_| 
Brera 
| 14.52 | 
122.3 | 
were 
| 229 
| 2d 
| 202k | 
ge? 


Slant 
Ax. Pos 
"Th 
ee i 
ener 
ae Al 
ae x 
fee 
aaa ee) 
at ee 
= aa © 
a ane 
ie eed 
ae 
ee 
Ese ees 
yon 
Che ed 


x 


“a 

ed 

° 

= 

¢ 

2 SSIs 
~ NE 
a ~ 
a dal Sala 


a vo 
ot > 
~oO @ 
Land i. 

_ 


3 ~~ 
= ‘ 


636° 


Histo 


Graph 
No. 


= 
4 


= Equivalent Diameter 


j y Expanded Jet Velocity Deg 


V. = Full 


ae « Pressure Ratio 


h = Annulus Height 


* Free Jet Velocity 


Vore 


Ty =Total Temperature 


Test pATE 3/29/82 


' TABLE 5-38. AERODYNAMIC TEST RESULTS BY 3 9 
LASER DOPPLER VELOCIMETER (CONCLUDED) . u ® 
nak Deere 2/28 2402. Ft/s £.07 S¢ 
MODEL = E.= 2 v, = Ft/Sec Dag = 2 In. aE 
o 2 wv 
Test POINT = // 3 T.=/703 R vie O Ft/Sec  h* ~ in §B 
T a/c ER 
aE: 
Graph] Histof Type Position (Volts) Slant Axial |Radial | Mean Turb. 
No. | No. of STant NS Ax. Pos. Posit.|Posit. | Velocity! Velocit Remarks 
ce: Kn i Si ia Nid Mol 
eq eq 
7 78) i ft tal HISTO. MEASURED BUUBLLY OA) Png =O, 
aay pee: pe eae CONCLYOED 


KaWA EA * 
xX/p, 20.08. /.07 
p 


BMD Fb  KESIECD 


* 
* rn x 
= ~ 
“— ~ 
ee Ps SS I ae a 


SPICY 
CEB CCTH 


LE9 
w 


 w™ SN WO = 
, ho me [O BO 0 
DR PO PD AQ PO 
i 


“i 
~ 


D LTEAISUKEO FADIA 


BEELER, 
SRR ERAR ERs 


a Sie a ne 
» 


eth ms 
~ On le 


te [Gu 
8 Ww 6 
a] 


= 


OMENCLATURE 


ee = Pressure Ratio V; = Fully Expanded Jet Velocity Dag = Equivalent Diameter 


Ty = Total Temperature Voge = Free Jet Velocity h = Annulus Helght 


8E9 


| 23 
AERODYNAMIC TEST RESULTS BY _ Test pate 3/30/82 a@ 
LASER DOPPLER VELOCIMETER 32 
MODEL = / Bg, 316 vie 2457 Ft/Sec as $29; In. 3 
TEST POINT = — /2/ ts 1708 °r Vater 0 Ft/Sec he In. Ie 
Graph Type Position (Volts) Slant 
No. of Ax. PosJ Posit.|Posit. | Velocity} Velocit Remarks 
ie Ea i ct Ga Rea 
rr ae es a | | a (I (eee (2 a ee 
Lq@él | t tT Jlaeset aoe] [| [ Ji. |e | - | ay evs o 
rie | ae ie ae a ee eee ee ee ee 
Pwiel | ew] Tipe - | | Tt fF fer | UT UT 
foot | | | ffs | = | pt to oe te Pe paeai meave, on 
Lazol | | | J feeset - | tt te | eo, nt aun a2, 
Py oe ee ee eee i ee ee ee ee 
es ae a Se ee ee ee eee ee eee 
ee ee i ee ee ee ee ee eee 
| 4ocl | ax |] | eet | oT PT ls | eh ge res ow Vorexe 
Mee eee esse epee st | Sod pee eee eel | = 
| G2gl [ew YE teset - | | [] tert - | - |} bea res, ew Mtoe 
ya ene Re | ene) (ORS ae RE A a ee ee Pe | e 
CSE a eT (ae ae ee eae ee ee 
NOMENCLATURE 


"TABLE 5-39. 








re = Pressure Ratio V; = Fully Expanded Je 
Ty = Total Temperature 


Vise = Free Jet Velocity 


t Velocity D 


h = Annulus Height 


= Equivalent Diameter 
eq 


669 





TABLE 5-39. AERODYNAMIC TEST RESULTS BY PS nNe 20/82 8g 
LASER DOPPLER VELOCIMETER (CONTINUED) a 

1°) 
MODEL = / Ps 3.316 v" 247 Ft/Sec | a SO in. 2 z 
‘OG 
= = 0 > = O 2 _ e Sz 
TEST POINT 12./ T, = £708 °R \./e° ——= Ft/Sec hh In, BB 
2 iB 


pauerey Sec | Ft/Sec 


yee ey = eae «| = Slant Axial |Radial | Mean Turb. 
= Pos.j Posit. fopit Velocity] Velocit Remarks 


2 {70/2 | 12902] i 
| 0t6 | 
eat 


om KES) 
AMI Pee =f 


& 
my 


es 
Ed 
Pe 
[i ae 
cod oGe | 
[ eb 7 
Boa P+ | 
[lass 
ae 
Bosal 
ae 


s 


WL 


4 
qu, 


7] Vv 

; 19261 748 | 

gai { tf tasgol | 181 |_| 

p7o| | tf |a2cor] | | | ti roe] | | HISTO. HE 

qu| | HE teeort | | TY Pri ae ee 4 Vay = 0.48 
giz{ | UT | eoos | | | tf tse] | 

g73t_y ft zesol V ty |! for] 


NOMENCLATURE 
P. = Pressure Ratio y; = Fully Expanded Jet Velocity ae = Equivalent Diameter 


T.. = Total Temperature Vise = Free Jet Velocity h = Annutus Height 


T 


ORIGINAL PAGE fS 
OF POOR QUALITY 


DA Vo =s 
4‘ 
(eo 
t 


N 2 : 
& _ 3 8 
c . ot 
3 : a 3 
{ ce 
try ~ 
Q 
us by a Nj 
Ee eae AEE >* Sn SGT vane SRR ONT vam PUN PN SN GA OS ED 
So : : 
Bb ‘ W le 2 oy} QO M™ 4 
2 os 2 {st las-l-idadg4s 3 
+ S Oo] 
rs ke >]u 
rf : ~ be 
or) 4] dc . S Gl Ga 
= 4 Ss 
3] 


-_ 5 oe AS 6 ‘ 
Pid ly Lae) Q 4, “S 
< be N . fi i 


MODEL = [ Ps 3.36 v, ‘i 24.67 Ft/Sec 

lial 
| 2.2% 5| 135 
es 

a 

ie 

me 

cau 

ie 

ae 

ie 

ra 

me 

Eo 

a 

a 


Loss| 


a/c 


QO 
Posit. | V 


(CONTINUED) 
ie] 

R v 
Posit 


Slant 

Ax. Pos 

x'/h 
ie | 
ae fi 
ia 
ees 
eee ae 
ae 
a ae 
fondle 
mer ae 
es ae 
ee 
(in eae! 
na! 
cae 
A nS, 
is el 


Tt, = L720 


2 


AERODYNAMIC TEST RESULTS BY 
LASER DOPPLER VELOCIMETER 


7) 

a 

*] 

> 

— 

S a Jo] vo 8 n 
— N 

ra = i . & a © oe 5 

- 'e 7 ‘ea ™, 

o ‘ N “ 
a 

au $ ¢ 

~o a St Tr 

aed us 


. Bp Ces ‘ = 
Ce] Od Set od dd da - 
Q ‘ v U \) NI + 
ain 
oS Os} © 
-—~— = 
cs 


640 


“TABLE 5-39. 
TEST POINT = 
NOMENCLATURE 


= Equivalent Diameter 


eq 
h = Annulus Height 


D 


v; = Fully Expanded Jet Velocity 


Vive ™ Free Jet Velocity 


Pressure Ratio 
Ty = Total Temperature 


P = 
r 


Pg 


= 


Graph 


1p 


fy ) & ~ Sy fy Y C) ’ . 
D < . . ~ “ —~ RO 
5 PS ~N 5 


TABLE 5-39. 


AERODYNAMIC TEST-RESULTS BY 
LASER DOPPLER VELOCIMETER (CONCLUDED) 


Test DATE 3 /70/ &2 


MODEL = / Pie REIT v, s 24s7 Ft/Sec Dea es S07 In. 


TEST POINT = /2/ T, = 170 OR 


Type Position (Volts) Slant ]} Axial | Radial 

re) Stant Ax. Pos. Posit.jPosit. [ V 
Travers] Axial : 

4 75 


ae 
9 
. 5 


NOMENCLATURE 


< 


a/e 


“ 
> 


i [rca [*7Pea | 
eq 
cde) 


im, 
q 
na 


i 
c 
z 
Ss 
, S Pe ee . . 


» 
9 S a> ¢ 
— , fe . o 0 50 


li 


Po = Pressure Ratio V; = Fully Expanded Jet Velocity 


Ty = Total Temperature v 


fe” Free Jet Velocity 


Ft/Sec h = = In. 


Turb. 
Veloctt Remarks 
Ft/Sec 


Mean 
elocit 
Ft/Sec 


w 
a es A v 
C 4 , K A 
& 
r 
~~ 
x 
all 
ca 
‘a 


D = Equivalent Diameter 
eq 


h = Annulus Height 


ALITYNO YOOd 4Oo 
Bi S)wa TWNIDINO 


avg 


TABLE 5-40. 


MODEL = [ 


TEST POINT = i22 


AERODYNAMIC TEST RESULTS BY 
LASER DOPPLER VELOCIMETER 


P= 3323 V, = 2463 Fe/sec 0, = __ $207 


T= Ls OR Voren 400 Ft/Sec oh» - 


TEST DATE _3/3/ (82. 


In. 
eq 


ais . Type Slant 
No. of NS Ax. Pos| Posit.|Posit. | Velocity} Velocit Remarks 
reefer ef ee a a 
Dea PS Raa | TA EE ese Se a ee a Ee eT 
L4zo| | ax Tf) + lool | TU te | 
eee ees erereeeee nee een ce Ay an hs 0 
eset ot | | Tt: tasoel | | P| to | Nn oe eesprert 
Fe ae a De ae a ee ee | 
| tool | | ft fearGlovorl | TF tees2t TT eee |e I 
| yeor| | tt legerl | | tt el tT poe | pee | 
| oodl | | I edo] FT oT TT eel Tt sa | eee I 
| tert | Lt febort | | Lt tooo | | | zo | ae? musre, smasuren 
| et veort | UT feeech | TT Et eel TL ee | oho NT on Moegmc 
|i veoet | It fese7t | | tt eel | ae | 2g I 
| tol | Ut egoet | TT UT wot TT ee | os I 
Lt eel geet | TT TT ol TT esol ey 

wzloy f to¢ed » Ty Tf) taro] Wy | sz] 2c | 

NOMENCLATURE 


Rs = Pressure Ratio 


' = Tota] Temperature 
a 


v 


j = Fully Expanded Jet Velocity D 


Vee = Free Jet Velocity 


Baie Equivalent Diameter 


h = Annulus Height 


) 


ALIIWNd YOOd 40 


ig] ZOWd “IWNIDIHO 


ORIGINAL PAGE bg 
. OF POOR QUALITY 


3/3//82 


TEST DATE 


AERODYNAMIC TEST RESULTS BY 


TABLE 5~40 


LASER DOPPLER VELOCIMETER (CONTINUED) 


MODEL = i P= 3.323 a 2963 Ft/sec 


S.0 


D 
eq 


. 
c 


h= 


Ft/Sec 


a/c” 


=e 
it. | Velocit 


v 
4 Posit.| Posit 


422 T= 12S OR 


TEST POINT = 


Histo 
No. 


é 
fan 


2 
w ed 
=~ te Lu 
q eo 
9 9 
= Ua i} 
v wu 
[- <4 Nic 
~ ~ 
of 
ce ee ee en ee SS Se SO SR 


Turb. 
Velocit 
Ft/Sec 


NH 


1% 
Ss oes « b ped - hes! Cas) 


Ax. Pos 

x'fh x/D 
sol fi a3 
Pe heer 
| gos 
eee SIs: 
| | gg 
ae 
ee ae 
le ag 
eae TS 
pe eG 
| ff 083 
ft ast 
eae rs 
bf eae) ee 
ft 8 | 
ae EE 


alt N 
BH 
In 


a 3 EEE 
KEEE cEERE 


Position (Volts) 


Type 
of 
Traver 


Graph 
No. 


643 


NOMENCLATURE 


= Equivalent Diameter 
eq 


D 


’, = Fully Expanded Jet Velocity 


Pressure Ratio 


P = 
r 


h = Annultus Height 


Vase = Free Jet Velocity 


T; = Total Temperature 


TABLE 5-40. AERODYNAMIC TEST RESULTS BY 





TEST DATE 3 /3/ /F2 3 
- 0 @ 
LASER DOPPLER VELOCIMETER (CONTINUED) 35 
MODEL = l P= 3323 ve 2463 Ft/Sec Doq * 2202. In. Ox 
TEST POINT = 122 T, = LIS” °R Vase oo Ft/See oh* = In. ae 
Graph} Histo] Type Position (Volts) Slant 
No. | No. of Slant Ax. Pos Posit.|Posit. | Velocity] Velocit Remarks 
ey ee = | sn Pag | Fee 
| tonal 9% | flour i 780% |ezscol TL 3 | oS | eae | 32h |) sto measuten awe 
| tt yosol | || a ee ee ee ee 
wot VY | Jloagol | |} | ft eset & | pece | ae | 
40%) ot ew | ti esgl - | TT | oof 
ey rs a Cee Ca SE (RR Se a ae | 
ra Sea ee ey ee ee ee a ee ee ee 
otg7t | | | [i = | - [ft fj J te |} Tt} Tepe areas. oy 
mt wel | | | ft target - tt tf feet fT | noo we pe 
| 4391 | | UT PT | Te eT eee 
| geo| | | T [ tasoof- | | ft | Teast: [ : fT - 
17 eee (WR CE ET (a ee | 
peat ft eet ft ef ml 
| tose | tt | tt | ttt fob | ety | 19 | sre, exasuten 
ol | tt | | teesst | EP | fee | 223] p22 I esmey a Ve = BS 
vol | Tt | | lace! | [ft | ff e33T areol ay 1 
o6l vy |i | ¥ jrs3i y ti | y Lote | i792 | ve | 
NOMENCLATURE 
ie = Pressure Ratio ; = Fully Expanded Jet Velocity D 


T, = Total Temperature Vis. * Free Jet Velocity 


= Equivalent Diameter 
eq 


= Annulus Height 


Gt9 


= 


Graph 


TTT 
HULL 


TABLE 5-40. AERODYNAMIC TEST RESULTS BY 
LASER DOPPLER VELOCIMETER (CONCLUDED) 


TEST DATE 3/9 F2 


MODEL = / : P. = 3323 vs 2463 Ft/Sec Deg ™ 5.0 In. 
TEST POINT = (2 tT, = ITS oR oy ae od _sFt/Sec he 
a/c 





Type Position (Volts) Slant Axial |Radial | Mean 


Stant Ax. Pos. Posit.|Posit. | Velocit 


r/D Ft/Sec 
200 | P.067. 


°o 
— 


x'Sh 


Aa 
a 


x/D 
eq 


ULL TT Bt = 
ETL ELT TT BL sz 


- 
.S 
S 


NOMENCLATURE 
Pe = Pressure Ratio v; = Fully Expanded Jet Velocity 


Ty = Total Temperature Pre = Free Jet Velocity 


LE 
~ 


Turb. 


In. 


Velocit Remarks 


Ft/Sec 


SEE PAMIOUS Pt¢ 


SE 


Da = Equivalent Diameter 


h = Annulus Height 


0 


ALITWNO YOOd 4 
SOVd WNDIMO 


B 


Pol KEK 


3P9 


TABLE 5-41. 


AERODYNAMIC TEST RESULTS BY Test paATE __3/3) /82___ 
LASER DOPPLER VELOCIMETER oS 
MODEL = / — °* 3/28 ¥,* 2420 Ft/Sec tg $-0 In. 2 
TEST POINT = ty T= 1734 °R jen %00 Ft/Sec h* = In. = 
a 
Slant 
No. | No. of Ax. Pos. Posit.jPosit. | Velocity} Velocit Remarks 
Prk a el | 8 | ee a 
A ae We ee 
079 Pr 
ECs: Dad RS LGR DAR SS) CT WS a A ee | 
| tooel | | ego} vor] | || foe | osm] 2gne | ze I 
| tyosat | tT eee | tT eo | ee? | oe | 
|b vogol tT | | ot ee | ee 
| tvogel | TP test TT TU 22 | TT 000 | 320 
toe ri | ff ozo] | | | tT ee | Lf eo | eT 
| tyoea| | TT trol | | TT Pf a | | aaae | 239 Ubensz0, weaeaten Bus 
| toe] | Lt zz] | | TL ese | ee | to No thee 20. 
| toes] OT TE tore] TT TE fect TT | ze _ I : 
a 2773 | ee ee ee 
a 2 ae |S 2 ee 
| toe pl NV Te | TV ec] Ws Tage 
NOMENCLATURE 
Fe = Pressure Ratio v; «= Fully Expanded Jet Velocity Dag = Equivalent Diameter 
ty = Total Temperature v 


pe Free Jet Velocity 


h = Annulus Height 


G] Sovd “IWNIDIHO 


4V9 


Graph 
No 


Histo 
No. 


4 


= I 
wn 
PEELE CELE | 


S 
and 


M4 
f 
% Dk 


Ss 
o™ |? 


Ss 
° 


T 


TABLE 5-41. AERODYNAMIC TEST RESULTS BY 
LASER DOPPLER VELOCIMETER (Cont 


MODEL = i p= 3/28 v= 


TEST POINT = Js | T, 21734 Ry he ood Ft/Sec oh = -__In. 
a/c 





Type 


ax |_| 
an. | 


SRR ERT ERRREVEE: 
a8 PERE E 

~ z 5 

N IS 


NOMENCLATURE 
ee = Pressure Ratio - V5 = Fully Expanded Je 
Ty = Total Temperature Vive = Free Jet Veloci 


Position (Volts) Slant Radial 
re) Stant Axial Ax. Pos] Posit.|Posit. 


inued) 


24 2 g Ft/Sec 


TEST DATE 3/ Zl / G2 
Deg = S. 04 In. 


ALMWNO YOOd 40 
Bi 25d WNDIUO 


Velocity! Velocit Remarks 


e Is 
nS 
N19 
NV oIN 
o 

vi 
“OD IN 


t Velocity Deg 


ND 
5, 
J : ~ & = 
D ie BD AQ ‘ 

oe o_O 
% 5 b 

om ted 

? 

+ 

s 

Y 


Ft/Sec 


= Equivalent Diameter 


ty h = Annulus Height 


OK 


G 


TABLE 5-42. AERODYNAMIC TEST RESULTS BY 
LASER DOPPLER VELOCIMETER 


MODEL = we: 


TEST POINT = 22/ 


P= 2307 Vi = 2467. Ft/Sec 


< 


Oo : 
Lt 84 R a/c 





NOMENCLATURE 


Ee = Pressure Ratio 


Ty = Total Temperature 





Y = Fully Expanded Jet Velocity 


Moye = Free Jet Velocity 


oe ee © eee 


raph| Histol Type Position (Volts) Slant | Axial {Radial 
No No. of Slant Ax. PosJ| Posit.|Posit. 7 Velocity{ Velocit 
Travers] Axial 


D 


test DATE 4/7/82 


DO 5.0 
q ; 


e 


= Equivalent Diameter 
eq 


h = Annulus Height 


In. 


Ft/Sec h-»= = 


ped 
° 


“ny 


Remarks 
| goo] | ax | fi + |a729} | | fi - joss} . | MN ay re 
ea Oe 2 (ea ee | 
a 7 ee 
ee ee ee | 
| tGoozt | | [ toseol | tT | tT tosel | od pees | 409 | 
| tgooat | tf fea77t | | Tt el tT ez | ee I 
goog | | f tacsat | | tT | / loeel | | sga2t ee | 
a Ps ee 2 ye 
| twooe| | tf tae7] | | | TP fe tol TT ee | 399 Won Zor a0.s3 
| boom | Tf taoe¢] | Tt ty legal | | ver | ez | 
es Pr a ee pe ea ag) es | 
| tgeoot | TL oat | TT ee | Tg | eg II 
— gol | |] leur) | tt te ieee | | L220} 373 | 

gut v |} je27| p | | f  fasgl Lt pogo] ado I 
Ee ee a | a Ee ee ee ee ee eee 


rind wood JO 
BL BoWd TWNIDTEO 


AL 


ve 0.53 


x 


TABLE 5-4}. | AERODYNAMIC TEST RESULTS BY TEST DATE _3/5// 82 


oN} 
LASER DOPPLER VELOCIMETER (Concluded)* ois se femme (2 teen se a 

: : ( ox ‘ om AS . : Os 

MODEL 2 Pa eee Bs = 3. 28 Mp z 2 £& Ft/Sec eee 40g a ' §:0 . wi 1Ns Ss} 3 
vest point = GS ot 784 R= Goo t/sec Oh Sin. «SOB 
Qoe eate T ay mee FRG... rr rT late Caeae |, See ene ae) 

ray sent _ » ‘ , eo ' r a 






Graph] Histo} Type Position (Volts) Slant Radial See |e ae 
No. | No. of Slant Ax. Pos4 Posit.|Posit. | Velocity] Velocity J... ... 


ietane 
giliew | le097 14627 lyaeert tl 2ge -Los9-| 222] © 


&s 


heed 


2. 


we. one 
« « chy 
s 
” on 
S 
al a? 
TT. i 
ors al. « [- 
¥ > “. 
: S hs t 
i i £ 


Sh? 
- ia 
awe m cin . re => 
“Dp . . 
AP 
“) 
R 
5 re 
aw z 
at 


BBE Sl) cece 
D 5 : -_~ 
7 


pe 


. vase Wetheee -P” 
‘ bd = i 
i .. 4 - 
woth. be - 
* s@rn o Ul 
vere |S mar Paes 
2” r as 
* =~ Pes Mie 
~ pion Oe ; 
“ Pie Goes 
- is 
¢ : foe bee 
Fe. Co a oi ca - ehe 
“ ape ¢ a Eb. 
- . paen Cae) 


eS poe | vv 
NOMENCLATURE ; 
Pe = Pressure Ratio N, = Fully Expanded Jet Velocity ue = Equivalent Diameter : 


Ty = Total Temperature Vite = Free Jet Velocity © h = Annulus Height 





Pe 
ORIGINAL PAGE Ig uy “a 
OF POOR QUALITY Mi AI 5 
e is x Bd ‘% 
= g < : y & 
ne ‘ 2 * 
€& - 
dé | < ie 3 
mw A) 4 La 4 
f a x | ‘ ‘J 
7] be = 
: 113 5 y 
. m H o 7 > Ni] . 
ae Of ee em SH 
a 
& : v : be 
rs 3 8 a S 4 a 
a Ss 7 = ~~ 
u e 
~ * 4 a 
7 Oo 


elocity| Velocit 


rd oq Ft/Sec 


a/c” 


2) 
: it. LV 


(Concluded) 


p= 3307 vy = 24467 Ft/sec 
v 
Se Axial 
Ax. Pos Posit.|Posit 

Os 
ea 
ea 
rym 
ese 

ie We 5 

| fe 
a ee 
ted 
ie 
vo 
43 | 
ee 
efi. 
ae 
| 0.07 | 
[se 


T, = /627 °R 


x 
ef RaRRESAEREECEE 
2 


— 


AERODYNAMIC TEST RESULTS BY 
LASER DOPPLER VELOCIMETER 


Position (Volts 
a aes 
ae 
Soe 
Pave 
Wrny 
6.207 | 
ae 
aed 
eel 
ono 
as 
eel 


ae Pie ee ie 
™ Co — 
a ™ G qj <] ols] 
3 eee N 
uN - = 
oS ae ie ea 
[=] ut 
x= - 


1 
ont 

« N + Oo 3 S ~ 
o {e] 2° ~~ ~~ 
. Zz S S C 5 ‘~ Qo ° 
o a 

ae soa 

. 650. 


PRECEDING .PAGE BLANK NOT FILMED 


= Equivatent Diameter 
h = Annulus Helght 


D 
eq 


. = Fully Expanded Jet Velocity 
= Free Jet Velocity 


J 
a/c 


V 
v 


r 
Ty = Total Temperature 


P= Pressure Ratio 


NOMENCLATURE 


bad 


TABLE 5-43. AERODYNAMIC TEST RESULTS BY 


“gi gOWd ayNIDIHO 





test pate _ 4/7/82 ‘ 
LASER DOPPLER VELOCIMETER 2 
MODEL = 2 P.= 20/8 v- 2372 Ft/Sec Da $07 In. 2 
a . 0 ey =e a 
TEST POINT 207 T, = 17207 °R Vor o Ft/Sec hh In. 5 
Graph Type Slant 
No. of Ax. Pos. Posit.| Posit. { Velocity] Velocit Remarks 
EL sa = | a 
” Oe Fae (aaa | a Ps a ea ee | | 
Te | ee eee ee eee eee 
pf tt eee Tt ost TO aye oe ac prgrcen 
ee Be 2 i eee ee ee ee ee ee ee | 
Gor! | | f laoozizesel | | fF i gecl | | pose | ve Tl 
wri | | tT tarel | | | | | | ool | | repo} 329 I 
lwo2ol | | | |ogzol | | | [| / [asgl | | ost 349 | 
o2/| | | f taé¢eol | | | ft f tart | tL eee l oe? Ie 
‘goozi {| | | loagoel | | | | f toss] | | resg] 9 |b 
Pt tt feast | TL | Pt eet | wo | ee Tt 
el | Tf teasrl | LT et et | | ero | oe I 
en ee ee re ee | 
Ait tf jaca] | | | te Level | | prog | ase | 
| | worl compen | | | |} ij - | | | - [| - J 
Lee] bt ott YL ey | ee 
NOMENCLATURE ae ; 
eo = Pressure Ratio is ry PNY ERPARCES let Ne) OCUEY Da = Equivalent Diameter 
V = Free Jet Velocity 
Tt = Total] Temperature a/c 


h = Annulus Height 


ORIGINAL PAGE ig 


OF POOR QUALITY, < = 
% S 
ees q R 
c SQ g A 
A a 2 * 
a> = E : = 
oe wi 
Ns i an N = 
Q , 1 & 
by . Qi ~ 7 
= aE een ORE CMa Re Ce Se oad EL . ——— 


TEST DATE 
cit 
Ft/Sec 


& 
aUREEEEE ; aagy || 
g sO 'S ‘NO 
So S| ¢ Oo} & 
N £ £ wa 
~ ~.) 
vt iiti ttt tis 
4 a 
. a 
Se aa 
e 4 SY Ny oo} 9) 0 
AN - ° 
=di i) Nu ~ 
a t 
reas 4 
~ 
cae} 
. J 
‘SEER RRRESR 
3 op 
Conese eae 


N TaaSASAtass 
: 3} < a N 
NM At Aw N Q 


E 
l= . 

eo 

[=] 


Ft/Sec 
Turb 


locity] Velo 


4] 


a/c. 
Axial | Radial Mean 
| Posit.}|Posit. | Ve 


ae 
ae 
| to | 
1289 | 
| hob 


P= 3.07% v« 2370_ Ft/Sec 

= (707 

Ax. Pos 
I spesgier al 
Le eh 
=a 
eds 
oe a 
ae Se’ 
ey ae 
ie ae 
hee oR 
ie ae 
sae 
Rope enn 
oat 

i ee 
am 
=a 





AERODYNAMIC TEST RESULTS BY 
LASER DOPPLER VELOCIMETER 


TABLE 5-44, 
af 
Position (Volts 


TEST POINT = 
ad 
aaa! 
pee e 
ae 
ee 
ae 
ae 
=e 
fetes 
ce 
cies 
Mees 
= 
lesa 
aoe 
ECOKL: 


MODEL = 


an 
2 
rs 


‘ S ~ “A Pal 1 & 
oe £ + 91 + Of oO] of OC 
~ my SSK 
< ~~ t 
ee TSS i] tt] Tt a3 
G a 


652 


Da = Equivalent Diameter 


h = Annulus Height 


= Fully Expanded Jet Velocity 
= Free Jet Velocity 


V 
V 


Pressure Ratio 
tT = Total Temperature 


r 


NOMENCLATURE 
P s 


ORIGINAL PAGE {8 
6E POOR QUALITY 


4 


TEST DATE 


AERODYNAMIC TEST RESULTS BY 


‘TABLE 5-45. 


LASER DOPPLER VELOCIMETER 


In. 


MODEL = 


° 
c 


Ft/Sec h = 


oO 


o8 PR 


T, * 


TEST POINT = 2/3 


MN [Pay =O, ASS 


~ ~ 
YI : 
x >. 
< 3 & Ys 
= 1 ¥ 
= Ye ~ 
SiS ~ a 
ben] i‘ 5% 
a 
Ww 
ty t . ~ 
, ee: es es eg, te es es wn tre, 
alg al Bags a fs Ee ae 
2 Ol N G ss & sO 
2 oe ” 
a t ™] 0] dof YJ 
© 0 “A © oo HES] > 
=o ~] at “SP s]) 
= 
3 alo” i os] & L, & : 
iat eee eee 
eae in 
—4 be ~ 
pdr’ Kd ™ 3 wh beats 3° ; 
ze VNN & ad ie od 
| 
¥ aes ae 
eLe 
0 
oa a Cigeoe 
[tote 
(eH 
: I {s  Reeeees 
ay mh nS 5 
‘i 1 [8 oeeeeed 
baal n . 
tome 
: g 
~ Ky ~ re 
oe a 
g es mee 
a. 
al a eee: 
> 
- 
ra = 
aw > c = 
oe st 3 


r 4 ak 1 ‘ s Sp 
i S ‘- > OS 
Oo “4 x ° 
° : wv 
x= S we S = = 
a Af 


Graph 





653 


“Ve = Full 


= Equivalent Diameter 


eq 
h = Annulus Height 


D 


ocity 


y Expanded Jet Vel 


Pressure Ratio 


Pp - 


= Free Jet Velocity 


J 


r 


Vase 


Tt, = Total Temperature 


TEST DATE $/7 /G2 


iN 
N 
~ 


p 


is 


10.27 | 2222 | 
fo Vv 0.07 | 2607 | 


NOMENCLATURE 
Ce = Pressure Ratio m TED Ty expanded den Me lecyty Ds = Equivalent Diameter 


af 


. 


S 


Sy 
wD 
fas 
op 


a 
~! 
Gy 
w 
N 
4 


TABLE 5-45. AERODYNAMIC TEST RESULTS BY 29 
LASER DOPPLER VELOCIMETER (Continued) uo 
MODEL = Za P= /af v, - 203 Ft/Sec = £07 In. os 
TEST POINT = 2/3 T, = 1208 °R Varo" (a) Ft/Sec he = In. 55 
28 
No. of Stant Ax. Pos.| Posit.|Posit. | Velocity} Velocit Remarks 
| Goto | Ax | fleet | zen bene 3] ae | oes | 37s | 37% Nh see peers pace Fu 
| teosol bt ge | oe | go | | pepo | 3 eeeaae 
ers a ee a 2D ae ee ee | 
Fe A RSS aa (RRR  E S D e e e e | 
eS aa ee ee ae ee | 
[Goze] | | | ft + TT | ft ete Pt Nea seas, on Yay 2 0 
ey RY ee Ca FS sD ee es Me Ya 
oy B77 ee Sala CY CR eA FG (ny a (ee Da | 
7 a dW a | 
Ce ae te (a FA a ea He ee ee ae ee 
| tgosy| | Tf fesaatzo¢] | | P| | feet yor | ogy PI 
| goa] | TT | feo | TT | ee | pore | ey | 
a 7) Be ee 
Fe Fea a ee es ae ee | 283 | ow Meee Be 
[eas Se | nee We re | | fe. | 726 | 
a eae ee Bae eve ! 


= F { 
c ree dee Velectty h = Annultus Height 


T, = Total Temperature a/ 


d dO 
riwnd Yoo 
7 gad TWNIDTHO 


TABLE ‘5-45. AERODYNAMIC TEST RESULTS BY test pate 4/7/82 
LASER DOPPLER VELOCIMETER (Concluded) 
MODEL = 2 p.= 3/2/ vi = 2403 Ft/sec Dag S07 in. 
TEST POINT = 2/3 Ty = £208 °R v7 —2 Ft/Sec hs = In. 
Gia Type Slant Axial | Radial 
No. of NS Ax. Pos| Posit.|Posit. | Velocity| Velocit Remarks 
rar actel| el) | [8S [ata a [rg [Fete [rec 
| go] | ay | - |; lest poe] | | le | UC ay mrs 
Ir ae ae ee ee ee ae ee ee | 
ee RS Ee eae a aS a ee ee ee ee eee 
Raa (eRe ee (rene Ee aa eee) DRE WN eee ne TS 
fen eee tee Sill ceneeg at cael tan ie wees ete Ne cee ete. alls il eens rl to auae a 
bee ee eh ee te ae Plc et pa tee le oe ae 
4 — 4 4-4 }_} —-} 
Be ae ate nr caer Sten eae oe PEN Scale eee ee ee 
be eeacedl eel eke ata as ene erase lee ee I it Ped Soll eee Me ate 
CaP (RS (ear aia| (ae Ease  Paeee: eeee | ee 
Caen erie (Raa) ae es ee ee eee es es ee 
SPECS TSA ae a es eee a ee ea es eee 
(eee Samet [Ramen aes (CARS SSRN ARES! (AC ataeiea ee ea er a ee 
Rieense Maes eee ok nel Monies eee eet feces lee tet Naltass pret 
Se (ot oer Sl eine en Ence GoRane Mice ce onc SEE 
ees a Meee (oie aaa eee aes es eee eee 
NOMENCLATURE era eer 
Pp. a Prassire Ratio Vics tully Expanded Jet Velocity 


D. = Equivalent Diameter 
eq 


1, = Total Temperature Vaya = Free Jet Velocity h = Annulus Height 


TABLE 5-46, | AERODYNAMIC TEST RESULTS BY 
LASER DOPPLER VELOCIMETER 


P= S/of Vi = 2607 Ft/sec 


MODEL = Z 
TEST POINT = 214 T= 116 OR Vase Goo 


eck | pss ters? Lame} f/f | 


Graph] Histo] Type Position (Volts) Stat | Axial [Radial | Mean Turb. 
No. | No. of NS Ax. Pos. Posit.| Posit. | Velocity} Velocit Remarks 
aaa ey fase 


GS9 


ry 
: 2 BK 
“9 pe JN [> 


o ~ 


N 
~~ 


Nay IN 
w x} s ~ 
ry x 
1 iN 1. MJ 


NOMENCLATURE 


P_ = Pressure Ratio V; = Fully Expanded Jet Velocity 


T; = Total Temperature Vis = Free Jet Velocity 


~ 
we 
4 
o S g 
. es 5 me > 


TEST DATE _9/F / 3D 
Dea es S07 In. 


Ft/Sec h = - In. 


hy S 
= 
ws 
‘ 


ay 


th 
& 


pom LY Ty A A A AS 
~ a 


en = Equivalent Diameter 


h = Annulus Height 


ALMIWNO YOOd 40 
4 32Vd TWNIDINO 


MA 
i] 


aoe 


TABLE 5-46. AERODYNAMIC TEST RESULTS BY 


TEST DATE 4/8 / F2 





LASER DOPPLER VELOCIMETER (Concluded). 
MODEL = 2 : P= 3¢2/ ve 2407 Ft/see 0 = __ 0 7__ tn. 
rest Pont = 2 ¢ T= LIBR yw G00 _Ft/see b= __= In. 
Histo] Type Slant 
No. of Ax. Pos Posit.|Posit. | Velocity; Velocit . Remarks 
CED see | ee a 
| Goto| | ew | fesral = [aretl Jt eg |. | UN ee 
22770 PS a | De Da | 
a ee ee ee | 
| gore | TUT TT cl PO eee] ae | 0 | 
| tel TT TT ol TT Tt ota | oso | ee I 
| tgor2} | | Te | | Lo | 2386 | po sro. sesasuieie KAota 
| gost | CE ET ee) To ro | naar | ep es May oe. 
| gor TT LT oe | TO TT oe | ed | ey I 
| gor] | rel TO oe | hee | eG 
O77 a ee ee Pe | 
PS Re SF See) UR (es VS A a) aa ae ae We 
ooG¢] | | If jace7t - | [ Te feet aes menus. 
ca ee a DF SR Ee a a a ee ee D 0.2 
7 a | 7 ec ee ec | ess 
i a LE RE a Se [pe De 
ea (EE ay (a ena ee ae Fe a es (a 
NOMENCLATURE . - 
P. = Pressure Ratio Vi, = Fully Expanded Jet Velocity 


Dag = Equivalent Diameter 
Tt = Total Temperature VoJe = Free Jet Velocity 


h = Annulus Height 


40 
riynd yood 
Ao gov “TNE 


TABLE 5-47. AERODYNAMIC TEST RESULTS BY 


TEST DATE F/F2 
LASER DOPPLER VELOCIMETER 


$99 


2g 
38 
MODEL = 2 P= 33/2 vom 2G5S~ Ft/Sec oe 5.09 In. oS 
TEST POINT = 222 Ty = £207 °R Vere 400 _Ft/see hs __- In. $B 
34 
Type Slant Peat Year | oon, [rie 
No. No. ee Poe ps7 Posit. | Velocity} Velocit Remarks 
BL ll al lat a i nl el 
eeGe Ag de oe se 
PSS A DW ee A Ds |e 
eoso]| | | | | - {acl | | Jl [ace] - | - luo ese revcceree 
ae en ee ea oe hed ee 
| uore| | Tt oe | | | | UT Le pee | 227 2 
| Igev7] | | ew | | UT dT UT pol | ee | ae | 
iT leooe| | |  -orel | | | | 7 [vel | [eel a2 | 
| twezei | tt ee | | tT Tt | TT eg | 2s | 
| tgopo| | | Ct et TT TT Pl eT oe | te bt sro, meeemco awe 
bee Pl oer ee ey | ee a a 
| iGesal | Tt gz} TT dT hE zo TT ae T peg | | 
| tgosst | Tf oe] | oT | TP he TT el ee | 
| Geet | TC es) | TT To FT TT ee | ce | 
mi vo | i220 ¢ | bt tf le] | de | ee 
NOMENCLATURE ae 
P. i Pressure Natl me Fully Expanded Jet Velocity 


Dea = Equivalent Diameter 
Ty = Total Temperature Vase ey nee den, Velocity 


h = Annulus Height 


j 
; Ooo 
; wt og 
TABLE 5-47. AERODYNAMIC TEST RESULTS BY TEST DATE __ 4/8/82 28 
LASER DOPPLER VELOCIMETER (Concluded) o€ 
MODEL = 2. Po = 3.3/2 24 GS” Ft/sec Do So ? In aa 
—_—_— Ur LF : eq — : = 2 
Pa 
2 - = 
TEST POINT= 222 Ty = 1207 °R Vasem Goo Ft/Sec oh In, = 


Graph Type | Position (Volts) Slant Axial | Radial ean, | Turb. 
No. of Ax. Pos] Posit.}|Posit. | Velocity] Velocit Remarks 


A Dien 20 
} 


AND 3.8 


os . 


LS 
K 


= . 
- 
7 
SS 
a 
me 
" 
» 


x oo & 

a tu ~ 
b> N 
9 > he 


aaa 
S 
ee ~ P - : 
9 
am 
ON 
> & “ 


bs * 
* 
on) 


| 

§ | 
ORT | HS TQ. (TEASONELO [ZAING 
0° 0 c | | ry. Drag = 8 
o') 

ee a | eae ae | eee 

a ie ee aaa 

NOMENCLATURE on a 
P. = Pressure Ratio yi = Fully Expanded Jet Velocity Dog = Equivalent Diameter 


T, = Total Temperature Vase = Free Jet Velocity h = Annulus Height 


UY 


TABLE 5-48. | AERODYNAMIC TEST RESULTS BY TEST DATE /04/3/ BZ 


— res EY 
=~ 
~ 
x x 
hoF 
> 
% 


LASER DOPPLER VELOCIMETER 
MODEL = 3 Pp7 2e6l vo Za9¢l Ft/sec Dg =§_S°67__ in. 
TEST POINT = 30? T= SDAP OR Voie o Ft/Sec oh _©.8// In. 
a/c 
Grap Type Slant 
No. of Slant Ax. Pos Posit.|Posit. | Velocity| Velocit Remarks 
OS BR HR Dh TS Oe ee ee | 
| teoz] | es2 | evo7 | ya2e| | 22] | | ly | ee | 
| taze| | te tops] | | | | eT ees | et Dist. masua 4 
| tezat| | tT tayo | | tT | te | ee |e Ut ew er ax 
| ftazo| | tego} wv | TT ge | | ee | es | 
ae ee ae javo| | | - |: fos] | | Rae ews, au Yee 
eee 1 een ae (ee es ee el ae a ee | 
er 2 ae ee eS Pee 
ee a ee Le DR aa ee Lee Te ea ee 
eae oe Fe Re ESSE SR Oe eS 
a el Bae Re Ia EE (eR eee ee 
aes Se a eens ees DRE RE eae 
a ee eee ees Ce, ER ee ea 


NOMENCLATURE Tr ce ne 
Pe = Pressure Ratio Vi; = Fully Expanded Jet Velocity Dia 5 Equivalent Diameter 


T, = Total Temperature Vase 7 Free Jet Velocity h = Annulus Height 


‘AueTWND YOOd 40 
gi/20¥ad TWNIDINO 


Axi 


ORIGINAL PAGE 18 
OF POOR QUALITY 


be: 

y 

L¢] 
a 


0.3/ In. 


TEST DATE 
h = 


D 
Ft/Sec 


oO 


J 


ss 2.1G6 Vv. = 2639 Ft/Sec 
Valen 


r 


T, = 1747 °R 


AERODYNAMIC TEST RESULTS BY 
LASER DOPPLER VELOCIMETER 
p 


TABLE 5-49, 
TEST POINT = 


MODEL =. 


c 





Remarks 


ul Q 


f 
rf, oo. 
oy "fh 20.5 — 


~ 
oO 
ce] 
on 
oe 
> 
PTePerePerai 
~~ nfo é i 
oc oO 
2 o> Reese 
| 


= he 


Axial 
Posit. 


Slant 
at Pos 


661 


NOMENCLATURE 


= Equivalent Diameter 


D 
eq 


y Expanded Jet Veiceley 


Pressure Ratio . = Full 


P os 
r 


h = Annulus Height 


= Free Jet Velocity 


Vasc 


TY = Total Temperature 


ra 4 
” Graph 
No. 


QO 


eee] ReSeE 
Epc i en ie ~ < oe 


so me 
2 ele 
272 17c| |_| 
283 03%, Y | 


TABLE 5-49. AERODYNAMIC TEST RESULTS BY 


LASER DOPPLER VELOCIMETER 


ot 3./¢6 v; = 2¢ 37 Ft/Sec Dag = $- 87 in. 


MODEL = 3 


TEST POINT = 3/3 


T. = 1767 OR 
T LT? V te 


Type Position (Volts) Slant 


of 
Traver 


$.772 


BEEECE PREC 
“ 
if BE: 

oF 

og 

rs) 


NOMENCLATURE 


P. = Pressure Ratio 


ty = Total Temperature 


ii Ax. Pos.| Posit.|Posit. 
ee en |e | 
= 
a! 
Bacal 
ae 
ee 


a 
Rel 
im 
_ | 27 
ea ice! 
Eales! 
ae 


POR CCE | EE 
yO 
~ W NR 
° WY RR IS be & ff Ng Mg ae 

5 O i) 





Ms = Fully Expanded Jet Velocity 


Vase = Free Jet Velocity 


(Cont inued) 


oka) 
eae! 
a2 
Prod 
© 
23 f= 
oO Ft/Sec h=_ 0.8/ In. 2 zy 
. = 
rm i 
a 


TEST DATE 10{7/3/ 81 


Mean ; Turb. 
Velocity] Velocit Remarks 


2 HISTO. aSMED 


’ Tm ANALL 


0.5 (Cont noeD 


SS 


= 
= 
a 
Ly 
A) 


hea 
. 3 
~ ~ 19 Kk 


2. NAT = AX(At 
| 0 Y=10 
! 
| a” t AS & 
| 2s2 I awe ET AUS 
| sre It 
| 204 | 


Dag = Equivalent Diameter 


h = Annulus Height 


E99 


TABLE 5-49. AERODYNAMIC TEST RESULTS BY TEST DATE | /Of/3/5/ 
LASER DOPPLER VELOCIMETER (Continued) 
MODEL = 3 P= 2/66 ve 2.437 Ft/Sec ras FS 7_ In. 


TEST POINT= 3/3 t, = 12 $7 OR 


ALITwnd YOOd JO 


< 
id 


le o Ft/Sec h= 0.8/ In. 
¢ 


Graph Type Position (Volts) Slant Axial | Radial Turb. 
; of Slant Ax. Pos. Posit.| Posit. | Velocity| Velocit Remarks 


= 
°o 


og | |S | - os77 | see lope + | Ro | cate an, Teas, ow "Ah #10 
joe} | 1 | 7) - leer] | |: |} te TN ae rees, OM Mag mo 
Tyort | | TZ] - Tal | fo: te tes | We on, espcem 
5s i EST Da Te a We ee ee ee 
| eee or veboeoed | | | [ ft . |. |} te | 
fetch gx | fore] TTT | eo | TL a23 | ses 2D 
Pp fese A TT ce ot I 
a 1 a A De eee 
| face] ET oT 7 TTT Tt Te TT soe | 377 a ae OS 
| et asel | Te | tT tt Py ee TT | reg | 373 I 
Pape se a Oe ea ee | 
| teyt vy We te a ee Tey Tp 
CO (SR (AR PR Ee RT We Sea ee Se (ee 
SESE Aa (Eeareeaeaes (Re | ee ee cee ee ee 
a ee Re (a ES ee eee oaks ea (ee 

NOMENCLATURE ‘ 

Pe = Pressure Ratio y; = Fully Expanded Jet Velocity a = Equivalent Diameter 


Tt = Total Temperature Vise = Free Jet Velocity h = Annulus Height 


Bl 2Dvd IWNIDIHO 


ORIGINAL PAGE #3 O a Ne 
OF POOR QUALITH Mi NN) 1‘ 
PS nS S = qf" 
—_ w Beet 4 x 
a Ps = 5 a - 
& : F si 9 : t 3 
bo fod i rs q ig 
8 % ~ SS S at ; * 
~ ~) RS q & 
ly S S SS S 
uw ] 
<x = oa San oll Reem tomer alee mete OF ome a A ee ere SOS 
a 
be t rf 
w” 3) lo 
us r 8 pay et) 
Pm Ss ol 
; a FSi. 
blo 
~ < “ola ‘ 4 
$cls a 
= Of. ~ 
> 


. Ree 
Paes ee 
SC 
PPL LL 


(Continued) 

V. = 243 9 Ft/Sec 
Radial 
rgsit. 


mn] 
Axtat 
Posit. 


Th 





Slant 
Me Pos 


= 3./¢6 
PLUG 


Ty = 17#7_°r 


AERODYNAMIC TEST RESULTS BY 
LASER DOPPLER VELOCIMETER 
P. 


~~ 
wv 
eS) 
yr 
“* = 
ey Cc 
~ ro} 
: aBeE sei 
[ony —_ 
fi 7 8 oe Ev ae 
ws ra a. 
faa} a. 
f= die SPREE LTT 
Oo ta 
= eK 


Type 
of 
Traver 


SEGGRORREEN 
MIEEEEREEECEEE 


664 


Histo 
No. 


Graph 
No. 


NOMENCLATURE 


= Equivalent Diameter 


eq 
h = Annulus Height 


y Expanded Jet Velocity D 


V. = Full 
J 


Fa = Prassiltve Ratto 


= Free Jet Velocity 


Vale 


Ty = Total Temperature 


&9Y 


=a = 
Va] \or) oO 


=e 
feed 
Lisaree 


TABLE 5-49. AERODYNAMIC TEST RESULTS BY 
LASER DOPPLER VELOCIMETER (Concluded) 


MODEL = 3 Pe = 3.46. ys = 2437 Ft/Sec Dag = S67 In. 


TEST POINT = 3/3 T, = 1247 ae oe 


a/c 


Type Position (Volts) Slant Axial | Radial 
of Slant Ax. PosJ Posit.|Postt. 
Travers] Axial x'/h Peg | r Daa 


EW 


CIUPREFE| & 
FELER RB 
BRL LS 
Nw 1% 
aa 


Bese 
pee eer eee 
el (ay [ee aes 
a ee ees eM ee pb 
ez }e06e| | | 7 fy | 
ee iy eres] | ff | 
ee j42G3| | | J | | tose 
i eae leeeo] | | J | | [og | 
ee ae a 2 ee 
| ee Ts ee ee 
[esis te Sais [San | Fe a ee 
[casei ese (REA) (EPRI DA (Fy A 
eee EST aaa (as EE Wy as eee ee 
eae Eee eae a aes es ee 
(ene a eeeael aes CC (ee 7 ae ee 
Cane SRI ORE: a RR) fel al 
NOMENCLATURE sacle 


Pe = Pressure Ratio v, = Fully Expanded Jet Velocity 


TY = Total Temperature Vale = Free Jet Velocity 


oO 


TEST DATE __so/ iS] & gg 
32 

= 

3 2 

7 oe 

Ft/Sec oh= _08/ in, 2B 
: 2& 


Mean Turb. 
Velocity} Velocit Remarks 


t/Sec | Ft/Sec 


~ 


Vv im fey 
° w 


= 
» 

>. 
SX 
it 


og 


Ww TL 
be 
Riv {9 
Se 
Th ‘) 
ay 
~ 
~~ 
BS 
%, 
Are 
a 
SS BS 


Dag = Equivalent Diameter 


h = Annulus Height 


ORIGINAL PAGE I 
OF POOR QUALITY 


TEST DATE 
S-67 In. 
h = 0.3/ In. 


D 
eq 
Ft/Sec 


Q 


2¢76 Ft/Sec 





a/c 


Radial Mean Turb. 
| Posit.[Posit. | Velocity] Velocit 


v 


Vv. = 
J 


= {733 R 





Rate 3.220 


AERODYNAMIC TEST RESULTS BY 
LASER DOPPLER VELOCIMETER 
ty 


3 
2. 


TABLE 5-50. 
TEST POINT = 


MODEL = 


i) 


YU, 


8 i) 
A - ~~ f t 
Am 2 Q . 
eu sy * fae wt 
s : x. 
re) Q 8 { 
¢ ai¢ ce 
o | . ° “ ~. 
& u =] 2 
o oy “YQ NT 
[= af Se Ky W ° 
2 oo N Sj rs 
fi a 
S! of SU 
=" 


een — — oe a a, or ant ree — Ce, 


a sais 
~ 


as 
area 

| —— 
| 
| 
27.1 226 | 
ace 
—_. 
Berea 
eel 
ae 


Slant 

Ax. Pos 

x'/h 
| Ave 7 
eal) 
eae 
bods 
cea 
fe 
ie 
oe oe 
ae 
ae aa 
ie ee 
eis 
rae 
el 
it ees 
[Baer 


RHE 
= 

a SOR R RRR R RE 

e538 |? 

wn ERE REE EREEEE 


Oey \ “N ty ~~} . 
N dot do és a Ss! dal bo 
N n N 
a 
oO oy] oj ~ 
FeLi itis tT | de 


606 


= Equivalent Diameter 


D 
eq 


y Expanded Jet Velocity 


V. = Full 


3 
PY cs Free Jet Velocity 


ressure Ratio 


NOMENCLATURE 
P =P 
r 


h = Annutus Height 


tT, = Total Temperature 


ORIGINAL PAGE [ 
OF POOR QUALITY 





é 
to . 
> ne 
& 
ni °& 
ba} 
4 R 
Ha <= 
< 
a 
RB 8g 
= a” 2 
J 
i. 
wy 
@ 
2 4 
ad 
ie 
~“O 
elt lv 
Mio oof 
*” 
. > 
P| 





= 3.320 


r 


T, = 1733 R 


LASER DOPPLER VELOCIMETER (Continued) 
P 


AERODYNAMIC TEST RESULTS BY 


3 
2 


TABLE 5-50. 
TEST POINT = 


MODEL = 


3 
: ~ + 
sy si te, Ni 1 
t-) mB \ NW 
w a a K 
a 9 \ ¥ 
3 ‘in 
wo 
5 i {, it os t 
ee WA Bx. a ~~ 4 w“ 
YH ips fk q g 
, ~ \ : 
k| = ‘4 
= ‘ 
el ee ee Pe OF ace ee eS Ceemen eee 
= sm 
Parry 3 
A Oln +f 
b AT aca 
J UO] 
fr >i. 
~~ 
c FF 
© FF 
= 
= o 
> 


Radial 
Posit.}Posit. 


Slant 
Ax. Pos 
x'/h 
7. 
aia sa 
ae Al 
ae 
Heckeiecd 
a ae 
ae RR: 
ee ae 
ae Se 
eis 
en Dobe BF 
i oes 
Pf es 
Lk ee 
eset 
nate 


z ec 
= taht 
i= 
2 
= 
oO 
iF 
MEAS CELtS 
ANALiZEeuTUNGAAE 
Teer eee eee eee 
eG Lhe ah 


i 9 S 
. y N . %. 


667 


NOMENCLATURE 


D = Equivalent Diameter 
eq 


lly Expanded Jet Velocity 


Pressure Ratio FF = Fy 


Pos 
r- 


= Free Jet Velocity 


h = Annulus Height 


Vos. 


Tt = Total Temperature 


ORIGINAL PAGE [S 
OF POOR QUALITY. 


(£6) 


TEST DATE 


AERODYNAMIC TEST RESULTS BY 
LASER DOPPLER VELOCIMETER 


TABLE 5-50. 


(Continued) 


In. 


S.6 


4) 
eq 


2%76 Ft/Sec 


‘i = 





= 3.320 


P 
r 


MODEL = 


. 
i 
_ 


— 
& 
S 


h = 


Ft/Sec 





TEST POINT = 


VF! 


EET Lt 


f 
HA r =O. Ss 


1p x: O- 


2 
a a A 
Ss 
Si 
~ 


Remarks 
EASURED 


i} 
THAUS. oA) = 0.57 
hn d.S° 


HSTO, HEA 
rf 


HS70 


a —}—}~} | oy = 


mi 9 


eeEEETEER ‘ teh 
errr : aa 


Turb. 
Velocit 
Ft/Sec 


Mean 
Velocit 
Ft/Sec 


Posit. 
Deg 


Slant © 
Ax. Pos. Posit. 
‘/h 


aN i 
ars 
ieee a 
[2.0 _| 
4.0 | 
peo 
ae 
pee | 
ae 
mA 
eae 

(aes 

bay ae 
pe 


x 
ee 
aes 
Eee Ss 
ee ee 
a ee 
ee 
pend 
ae eee 
Eee seed 
|_ Bast 2 
aos! 
owes! 
ae 


3.467 
ees 
ia 
fa 
ial 
i 
Ea 
Eau 
y | 
7% 
Bias) 
fee 
mz 
a 
ae 
im 


Position (Volts) 


Be es pr Reese 
EUEREEEEE ERE Hoists 
al 
3 ECL 

a ¢ GI) ~o 

G gy ° SO of Cry 

: F3 tal af 5 

Nis 
dsj 6 8 allay 
Q 7 [4 


f68 


Axial 


Type 
of 
Traver 


GSACLATURE 


= Equivalent Diameter 
eq 


D 


ly Expanded Jet Velocity 


J 
Vsje = Free Jet Velocity 


Vo = Ful 


Pressure Ratio 


p= 
A 


h = Annulus Height 


Ty = Total Temperature 


6399 





TABLE 5-50. AERODYNAMIC TEST RESULTS BY TEST DATE __pofis/ $f 
LASER DOPPLER VELOCIMETER (Continued) 
MODEL = 3 Re = 3.320 v, = 2476 Ft/Sec ee = S47 In. 
TEST POINT = —_—32/ T, = £233 °R Vase o Ft/Sec h= o.9/ 

Graph Type Slant jAxtat ]Radier | ean, [Tur 

No. of Ax. Pos Posit.}Posit. | Velocity] Velocit Remarks 
ee es ee Fe | ay | TT | gos | reo 1 
| toot Ta wot | TT UE TE hes TUT TT osso | ef 
| etwvel | laeogl | LT | Tt | as TOU | asa | ee I 

V7 a XL 

| tz | daye2t | | TE TT ee TO ee | ew eos (eo 
fee Ager ow ety aaa | yo it 
| tay) | eset | TT Tt Tee | TTT eer | eer I 
I 7S a PY DD ee tS | 
| avsAl y fool y |v Ty tT og | TT by see] oy SY 
Peace Nicees atc alte tee Ne os eel lace all ot eal Adee hae ase sage tl 
ae (Re (Rae i Ra a ees a ae ees oes 
aa FRO (eae (PRT Rat SNP (GT (pee A EE a ee 
ee Fa SR A a eee (Rs a (ee ee 
(eae Tae este (a (aa eae ee eae | eee Gores eee eae 
at TE |e (Se Te ee | es ee eee 

NOMENCLATURE ae = 
P, = Pressure Ratio V; = Fully Expanded Jet Velocity Neg alent Stemeter 


T,; = Total Temperature V_,. = Free Jet Velocity 


h = Annutus Height 


> 
Aurivnd YOOd 


i 


0) 


Bl ZOWd “WNIDINO 


TABLE 5-50. AERODYNAMIC TEST RESULTS BY TEST DATE _ 0/4 /8 
LASER DOPPLER VELOCIMETER (Concluded) 
= 3 ; = P= 6 
NODES a a P20) Vm 2476 Ft/sec 0, S67 In. 


TEST POINT = 32/ T,.= 1733 rR ¥ ox O . Ft/Sec ha 0.8/ In. 


a/c 


Graph Type Position (Volts) Slant Axial [Radial | Mean Turb. 
of nad Ax. Poe Posit. Posie. Helge Velocit Remarks 





rhero| - | 


~ 
o 


Aaa |" 
OPE oF Cl es aN 
iE put Ax. Tee 
a ee ae iy 2 a ae ont "th = 1.0 
2/ a a Lisl = bea Lg Goe 
2/8 Fee) Lee a FR ae ae a ee | sus7e. measure 
Pr Fae be i Pi em ees UY secur ~ Awe 
n ae Se ae a Lf | | | 2303 | 286 | ow "Zar 
5 ce ee ee ee | 
Ret | | 272 | ee seal AuT AX. ThA 
aa) eee | eh. 


SEeaees we 
ra 
RESEEER 5 


. 


NOMENCLATURE : aa aD 
P= Pressure Ratio VF = Fully empandes Jet Velocity Dag = Equivalent Diameter 


T, = Total Temperature om = Free Jet Velocity : h = Annulus Height 


ALN YoOOd 40 
8) B0vd WNIDIKO 


T2939 


Graph 
No 


fae 
. 
cs iS 


TABLE 5-51. AERODYNAMIC TEST RESULTS BY 
LASER DOPPLER VELOCIMETER 


TEST DATE 1olis{ &/ 


MODEL = 3 P= 3.239 vo (234 Ft/sec 0,5 = _§: 67 __ in. 
TEST POINT = 3/3 T, = 2722.°R oy I 6 Ft/Sec h=__0.8/ In. 
a/c 


NOMENCLATURE 


Pi = Pressure Ratio 


Tt = Total Temperature 


Y, = Fully Expanded Jet Velocity 


Wing = Free Jet Velocity 


t/Sec | Ft/Sec 


Histo} Type Position (Volts) Slant Axtal | Radial Turb. 
No. of Ax. Pos Posit.|Posit. | Velocity! Velocit Remarks 
ve a A 


ot Vy 20.5 AW 1.0 
CESPECTIVEL 


ee ee ee 


ONO O.5~ KESP 


2 SS 


0.4 = Equivalent Diameter 


h = Annulus Height 


ALIIWNO YOOd 4O 
$i BDWd WNIDINO 


la tL KA +0 Wp =O 
} 


L 


ORIGINAL PAGE [& 
OF POOR QUALITY 


Off 


TEST DATE 


AERODYNAMIC TEST RESULTS BY 


TABLE 5-52. 


LASER DOPPLER VELOCIMETER 


D 


S67 In. 


eq 


24// Ft/Sec 





Vv. 
J 


3,/36 


r 


o 
Tr = {ZL3. 8 


P = 


MODEL = 


In. 


we Goo Ft/Sec h - 


Yale 


a. 


TEST POINT = 


Fx 


Ni 
it Q 7 
nl ra Q 
\ SS 
w ‘ AJ 
x ¥ = 
LL ~ 
I YW 
2 w N y 4 
Po S 
S : q 
™ wT 5 
a. 


~~» 
‘ 
ws 4 
4 
Sy . = Ny 


on Se oS 


be De) 
do 2 ie SI! bo 
~~] 66 fa} bo 
ayn ~~} oN 


ee 
Velocit 
cane 
ae 
Hee ia! 
o| 23 | 
229 
aac 
eae 
| 226 | 
3% 


Ft/Sec 


Mean 
Velocit 


Er 
Posit 
oy Re 
ae 
Os 
Rae 
ae 
ie 
i, | 
i at 
Pee, 
Relic 
ms 
a 
i a 
ra a Te 
_ 


Slant 
Ax. Posd Posit. 
x'/h 
| Plu | 
ae! 
ae 5 
meee fe 
eae 
aes a 
eee ee 
ae ae 
ae aes 
a ae 
i ae 
eae 
tea! 
(ae 
| ae 
ae 


---- 
Axial 
ee | 
ae) 
me 
ele) 
ma 
may 
ee a 
many: 
Bae F: 
ae 
Eos 
ed 
if 
ae 
[ccd 
—1_. 


Type 
of 
Traver 


MIEEELEEN REE 
PST TTT 


R79 


Histo 
No. 


Graph 
No. 


NCLATURE 


= Equivalent Diameter 


D 
eq 


V. = Full 


J 


= Pressure Ratio 


Re 


y Expanded Jet Velocity 


h = Annulus Height 


= Free Jet Velocity 


Vale 


Ty = Total Temperature 


TABLE 5752. AERODYNAMIC TEST RESULTS BY 
LASER DOPPLER VELOCIMETER (Continued) 


Ley 


MODEL = 


Graph} Histo] Type Position (Voits) Slant Axial | Radial 

No. | No. of Slant NS Ax. Pos Posit.]Posit. 
Travers] Axial x'Th 

eq eq 


333] ax | dasesl ozs |e] fl ao | os 
24 


"7 


1.665" | 
as 
ae 
ae 
ie al 
ed 
Lee 
Ee 


($s 


4 


> 
Ei. 
il 9 
Low) 
ly a sa os 
See eae sees 
Ess eeeeereeo, 


NOMENCLATURE . gots aR ec 
P, = Pressure Ratlo vs = Fully Expanded Jet Velocity 


Ty = Total Temperature V he = Free Jet Velocity 


P= 3.136 ve 244/ 
TEST POINT = HY T, = 17/3 R Vase foo _Ft/Sec h= 0.8/ In. 
Cc 


> al > FS | 19 
° of FO ~ Iw Ie Io 
i ow IN 


TEST DATE _s0//6/ 8] 20 
‘ 1 ay 
0 
2 
Ft/see =D SBT in. 52 
G6 SSS ee ina 
or) 
EB 
2% 
Velocity] Velocit Remarks 
| yore | 339 |h HISTO. HEARED 3x 4 
| oS] 339 UL om bog 20.5( Cuter 
tl awe so, eespeer 
292 | 22¢ | 
| 200% | a0/ | 
| 79> | 360 |? wusro, emasuteo RAWA 
| er | 224 Ul ou eg = 
| 222 | 246 | 
| su || so | 
ee ae el! 
eee ee ee KAYE KK Noe = 6 .O 
ae ee PEC 
| 3%¢ | 39 Tf f O Alsi LEO s 
eu | 277 We =4.0 


D = Equivalent Diameter 
eq 


h = Annulus Height 


PL9 





O° 
TABLE 5-52. AERODYNAMIC TEST RESULTS BY TEST DATE _ coset 
: LASER DOPPLER VELOCIMETER (Continued) 3s 
MODEL = 3 P= 3/3 v; = 241/  Ft/Sec ie 5.67 in. oz 
TEST POINT = of | T = 1213 R Varn boo Ft/Sec h= 0.8/ In. 5 
Graph Type Slant 
No. of Ax. Pos Posit.jPosit. | Velocity] Velocit Remarks 
| apm | | SR 
Lt heel ew | test sec wet I go Lose | 8? | ace 
eae Frys ae ee 6.269] | | [|_} 1027] 209 | 33) MN wsre, apasuto ena 
a 2 ee ee ee ee 
| does] TO TT) ore Tb ev2 J a2c0] ze I ¢ 
Pagal ft TT o2¢] ogre | TT Peo [ore | sar | pe Nheuszo ernst AT Tug = 2 "agel 
PT 2 Re ee es ed en ee 
TS ss 2 te es 
| tosol ft wo | TT ee TO 973 | 22 | 
a 2 ae ee ee | 
| facet fT TT TT Tre) TT eee [990 | ae | 
| tas3st TT TT seo) TT TT | ese es | aae [lem weaueno eto 
| faset of TP TT feng tl TT TT eee Teas] ee [Pw reg 20.0 
| tase] TT TT dee | PE TTT eae | nage] 99 T 
| tae] oy UT Ty de met TPT WV Jee | ser] rod I 
CA, ERE Ne ine | CE (Ra CR iF ee ee i ee 
aE Ss TE | ae ee es (et eee oe) 
NOMENCLATURE — “ 
P. = Pressure Ratio y, = Fully Expanded Jet Velocity 


Dea = Equivalent Diameter 
T, = Total Temperature Yas. ~ Free Jet Velocity 


h = Annulus Height 


of/6/8 


TEST DATE 


AERODYNAMIC TEST RESULTS BY 


TABLE 5752. 


ORIGINAL PAGE f§ 


OF POOR QUALITY 


(Cont inued) 


LASER DOPPLER VELOCIMETER 


in. 


67 
eq 


D 


Ft/Sec 





24// 


Vi. = 





= 3.736 


Pp 


MODEL = 


TEST POINT = wg 


° 
io 


Ft/Sec h= o0.8/ 


Yoo 





Remarks 
{F< 
> 
P2 


“a 
rt, LIE LIONS 


t 
ee I ne a a ee eed es SE ete EN 


Px Ps : _ < 
9 2} 8 

A 

ty s 6 rg 
q3 N “ 


ae rina ial 


Turb. 
locity] Velocit 
60 


Mean 
Ve 

Ft/Sec 
Coke 


Posit. 
he. 
alee 


Axial 
Pos reales 


Ax. 

x'/7h 
#7 | ceree oF 
ee 
oe 
i 
| 280 
ae 

M/. 
ee 

V. = Full 


*: eq & 
2} 53) 38 
wand 
a 
eo 
Le 
a 


Position (Volts) 


NOMENCLATURE 


y Expanded Jet Velocity 


= Equivalent Diameter 


eq 
h = Annulus Height 


D 


J 


Pressure Ratio 


‘= 


= Free Jet Velocity 


N aie 


Ty = Total Temperature 





( S 
ORIGINAL PAGE {& F : \ 
UALITY ~ & 
OF ,POOR Q bY re} 
Q S| | § 
s w .) {t *s 
te c = eI SS 3 2 Vw 
— Lit] + x Q a4 
>< Py 5 4 9 i 2 4 ~ 
“~N Oo ce ~ 1 fs) 7 oN S 
¢ <3 jf 3 ot iy an 
Sad : ae 7 
NO ye = : Ure wh 
A ‘ a >, 
wv «Of 
- = 
s dt Tete. ll ss ee Pentre nell STS 
PATTER 
ut > @& old 
- o w 2 OM 
a ~ _— 
ww 3 MO) 
au me >iu 
Ci) 
rs) la be 2 
Per, ° Carine 4 N b a rx} 
a > 
oS} r — r=} @ 8 
Bs LEER 
3) ae ea wa hh 
= « 
s+" ag cere 
nae BEE neti 
=o 1% Cree 
wa 
re] 
a 





Slant 


A 
x'/h 


Xs 


T, = J213 R 


AERODYNAMIC TEST RESULTS BY 
LASER DOPPLER VELOCIMETER 


<a & 
pe 3 

a U 

at > 

Fs § 

ae 

co 

. = 

a 


676 


TABLE 5-52. 
TEST POINT = 


MODEL = 


= Equivalent Diameter 


eq 
h = Annulus Height 


D 


Rt Nye Ss er . 


y Expanded Jet Velocity 


J 
Vis. 7 Free Jet Vedecity 


V, = Full 


Fi = Pressure Ratio 
Ty = Total Temperature 


NOMENCLATURE 


ORIGINAL PAGE [§ 


3 ay Bes Btgeyteegy | 
OF POOR QUALITY : ; : LEER 
4 Si . fala BOO 3O 
S i 
é 
c x a nd 
~ ~- 4. x 
c L 4 a 
—_ o é 
5 me mT 
ba ca ah 4 
rs aA 2 
“Oo >» ~~ — = 
: : x & es 
fy} 8 aie Gi 
uy ar 
= = s 2 
CS ene NN nee ee es Seen Semeeeeen oer eee _— 
a Ps 
> 
~ u a = §$ 
” 1] om f UD 9 | _ 
Pa a 6 dla Ps cg 2 
= 3 ‘Ves . SE : 
| 
us. ea ge . 
a 
v =|3 N 38 Ps ae qe 
£& VUlw 
< € Orle a3 43 a3 ~ NO 
at rs N ALN 
iL ~s ial | nN 
5 + cr 
7 co ula e) 
a ON 
3 jee ESRB 
mJ 
fe => 
i SEE : 2 
> <= 4 ae 
vie |e £5R6 7 
ay Q ie Sa aaa a, 2 
® i 
yo iy wn 
a oe) o te tL} nf mal ny Zz > 
5,2 9) el. [3 He Sit Gl 1 Gl x Gy} ox o 
in} © = =x Ie me AN ARES of of mf at | x > 
al eee tl SS ES xt | 7) 
Gl > $ 
yn) => ban | od _ Le 
i a a ~ = 
us s ~ rs rt 
of a N ‘j 
Z| & ieee ERZERRSEE 4S 
zl a “a > > 
- oe 
Ar 3 : 
<i Se o 2 
~ 5 tt = 5 
“f) Is ove gee zi 
SURURaae :é 
y  fé a ae 
rm . & tr ae 
“4 = ye) 3 3 
a a 2 ‘3 2 S ae, 2S 
< at 4 e 
aie ee 
oS uJ fae = . - 
9 @ 
= OF au SARRRGGUERGEE a 
>O& = 
Eé 2 MI TRREECEEECEEEE EE 
wn 
—Z Dl oe 
= 
c= 
fos 
tc 


r 
No. 


G 


hae any 


phe 


Lo 


~ 
* Q . 3 


TABLE 5-53. AERODYNAMIC TEST RESULTS BY TEST DATE __ sof/6 /3/ 
LASER DOPPLER VELOCIMETER (Continued) 
MODEL = 3 P= 3383 v= 2484 Ft/sec Dag 7 SSD In. 
oO 
TEST POINT © 222 T, = J79. °R Valen Goo Ft/Sec h= 6.9/ In. 
Pacer 





Type Position (Volts) Slant atlas Mean | turb. 
of iE Bad Ax. Pos. Posit. Posit. Velocit Velocit Remarks 


Tee 
iets'4 
i 

By aa 

wae 


aes oe 
<- 

> 

" 

~~ 

° 


GG 
ee 


= ° jN z = 
Ps > DS st" 
¥ 7 


" . we Oe 
. og 


“ ‘ ee Ya ree ‘s 
a a eee E 
Lh 
= . ©f N 
mY 5 
s > Fis b 
Sy SY ps 
—~ 
{ 
= 
) 


NOMENCLATURE Sess eran Seen eee eee) 
ri = Pressure Ratio v, = Fully Expanded Jet Velocity Don = Equivalent Diameter 


Ty = Total Temperature ViJe = Free Jet Velocity h = Annulus Height 


AX TKAVS 04) JET A 


ALITWNO YOOd 3O. 
Si 39Vd IWNDRO 


ORIGINAL PAGE ig N 
OF POOR QUALITY 
s & 
— wn 
6 c 7: 
— ai 7 
° ~ & 
N C « 
o > ! 
~ NO ye 
JOG ‘ 
E = 2 
ze ¥ 
wn rs) —| oO 
ut i= o Ole 
= o wm 2 01M 
a ~ . o- 
) > O]+ 
ve >i 
Slo 
o cole 
& eR & 8 
Pr = ole 
ra ~~ > 
1 cS cr 
27] 'e 1B? 
EN 3 ea 
pane > 
= 4 
,°) = ~ 
2S lee 
? EE 
<a 


3 


t 
h 





lan 
x, Pos 
t 


= (FIZ OR 
S 
A 
x 


22 


ee 


AERODYNAMIC TEST RESULTS BY 
LASER DOPPLER VELOCIMETER 

Re 

Ty 
pe 
b9¢ 
Vell 
oe 
oar 
cal 
ion 
Ld 
i 
Pl 
oe 
= 
i 
a 
a 
Led 
al 


a) 
ee) 
is) 
> 
— 
£ 
o 
bad 
“ 
© 
a. 


TABLE 5-53. 
TEST POINT = 
Slant 
Axta 


MODEL = 


= 
No of 
Traver 
| REF 
ae ee 
oy ie 


Graph 
No 


0, 7-41 


~ 
* 


— ‘cone at ee 


0. 


w 


A 
aS 


‘a 


fee 


a 


879 


0. L1TEG 
fj 


“4 S 


—— 


HT] - 7B N ~ 76 Ni an 
aap~ ~ Ps bra 
A LEW : 4 

ATIIS |. [Has 

Al al alin pil N 
Ts 

fan} 

5 Pet le lb led 
S = S Q me ° 
: STH 


ay it ttt | 
a do 

S| 8 Lael 

.) 


‘ Go} ¢ ~ 
. WJ wJ 4 AJ © 
™ \S 
Md is Ay NS 4 
i 
~~, 


NOMENCLATURE 


= Equivalent Diameter 


eg 
h = Annulus Height 


D 


y Expanded Jet Velocity 


ssure Ratio yi = Full 


P_= Pre 


r 


Vaje = Free Jet Velocity 


= Total Temperature 





90 
TABLE 5-53. | AERODYNAMIC TEST RESULTS BY TEST DATE __/o/20/S/_ _ 4 B 
LASER DOPPLER VELOCIMETER (Continued) Sé 
MODEL = 3 Ps 2363 v= 243% Ft/sec Dag * S.67 In. ex 
TEST POINT = 322 T, = S29 OR Valen Yoo __Ft/sec h=__0.8/ In, = 
ee Position (Volts) Stant 
No. of Ax. Pos] Posit.{Posit. | Velocity] Velocit Remarks 
raver antes] wet | [NS [ati i 7g [ Peer [fb 
| doz | x | | coe | 2273] eey] |} ze | os | pote | eee | 
| od | | tereslereo | | | | TCU Te TU ee Conte 
as Ps ee ee eee ee 
rime eee eee ee ee eee 
(aes ye a | Rae Wea ee ee a a ee | 
fore | lt ew | ftp | | UT | TU CT Te eee sees. 
al I 7} | | [| [sal | T 7 Tt tae | 227 | 72 hwyne 
Si tgoel] | tT TT eset | TT UT [eee T a7 | oa I 
| woe] | worden [opcol | [ Ff oT | tT - [ - | -  W aszo. eensucee esau 
| twol | | tsgecl TT TT Tass | 666 | 2 aw ou = 0 
_i4ul| | | ft | teoset | TT TT Togs Doxegl peo | é 
ee ee ee eae ee 
- ee ee ee eee 
aa | V woteecorako vy [eyo¢| | [7 | fy |. fT. |: 
NOMENCLATURE ee 
P. = Pressure Ratio V; = Fully Expanded Jet Velocity Dag = Equivalent Diameter 


Ty = Total Temperature Vase = Free Jet Velocity h = Annulus Height 


189g 


TABLE 5-53. 


AERODYNAMIC TEST RESULTS BY 


TEST DATE 60(20/8/ 


eRe 
"Dy 
LASER DOPPLER VELOCIMETER (Continued) 38 
MODEL = | P= 2289 y= 2GRE Fe/sec 0g = __ S267 _ In. oi 
‘0 
TEST POINT = 3.22 T= AWE Ry boo Ft/sec oh» _08/ in. =e 
| 26 
Re ao Slant 
No. of Slant Ax. Pos] Posit.{Posit. | Velocity} Velocit Remarks 
CS ee canal TeAVS.N Khir = 2 
ax] [| [| | it esezt = fT | Pe Pe ve 4, ire spmernves 
RR 7S a A ee 
wel luorlercotoko | | - | | ft | TT Tf 
| tw] TT eee | | TT ose | 2326 | 8 NN esto, neasutso cama 
wel | tT eges) | PT og | 237 | gs | bay = 
| dtwet | tT TT Topol | TU TT | 69 | 1720 | 380 I : 
| tego} | | tt | fesogt | PT | es | ses | rem | 
a 29 ee yr 
72 DO ee ee ee 
SS ee eee eee 
pr See ie ee 2 ee ee ee | ee 
ae ee ee ie aa eee ao 
teat | be TT Veep | TT Toot | 2206 | rk Dh ener, measure KAdia 
| teegl | tT | Te feveot T TT foes] 2or7] are TT oy yng 8 
Lei] UT eet VT Ty ose] - 2s 
NOMENCLATURE res ae 


ge = Pressure Ratio 


Ty « Total Temperature 


; = Fully Expanded Jet Velocity 


V Je = Free Jet Velocity 


Peg 


= Equivalent Diameter 


h = Annutus Hetght 


TABLE 5-53, AERODYNAMIC TEST RESULTS BY Test pate __/6/20/8/ _ 


LASER DOPPLER VELOCIMETER (Concluded) 
MODEL = 3 _ P.# 3363 vee 2¢s8% Fe/Sec Da, S267 itn. 


TEST POINT = 322 T, = £07 °R Vase too _Ft/Sece oh= _9.8/ 


B39 


In. 


sir oO Type Position (Volts) Slant Axial | Radial | Mean 
AK. pos. Posit.{Posit. | Velocit Velocit Remarks 


ALInwnd YOOd 40 
gi BDWd WNIDO 


pees ee! 
ie | = dL ese2 | Ra tit |. | | oop [1929 | 207 |) mSz0. ragKeo Rola 
| tert PT Lt ost tT ot | pase | ase MC on Shee oe ( 
| gz] yb Tt oe | TY os | pag | 2tG | 
aa eae EE ee leeaias a: Eee ee (aes (en a eee 
cee ae es ee re Ee ee ee ee en 
ae a Se ee a De eee ee ee a 
ieee (aaa ee (Rs, Ra a oes a ee PS eae Se 
ieee Dec (Eee (Be Dare) S| (ae eee | ae a ee 
CSE [RIES (RCA Eaee: (SEE (SS RPG (RRR: ae ee a ee 
ean Da AR [eee eno ea eee (eee (Rey ae Rome eal 
Heaeere (REE eerie a SE (eae eee eae eae en eee ee 
FS, (Re: (eam, (ARG ear a eer eee eras ee nore) 
— ae Ee De Re (ee ee eas eet ae es eee 
Rae (eae (SESS Resa Weare eae ws (is ees 
NOMENCLATURE ee 
P. = Pressure Ratio V5 = Fully Expanded Jet Velocity D.. = Equivalent Diameter 


eq 


Tt = Total Temperature Viye = Free Jet Vedmacity h = Annulus Helght 


TABLE 5-54. AERODYNAMIC TEST RESULTS BY 
LASER DOPPLER VELOCIMETER 
MODEL = P= 3.025" vim 2372 Ft/Sec 


gee. 


TEST POINT = __Ao7 T, = £732 °R Vv, =O 


a/c 


x'Sh (eeu Sec 


TEST DATE 0 [22[8/ 


Dea” S67 In. 


Ft/Sec he 0.8/ in. 


Ft/Sec 


Graph] Histo} Type Position ve] Slant Axial | Radial | Mean 
No. No. of axial] Ala) Ax. Pos Ea conn Velocit ee Remarks 
Traversg Axial 


ata per 


aos] | 


| ~ 


NOMENCLATURE SS re is 
P= Pressure Ratio F = Fully Expanded Jet Velocity 
T, = Total Temperature = i 
oy T Pp Vasc Free Jet Velocity 


Dp = 
eq 


NO BX 


a 


fe. AVS 
onl Y7h = 0.5 


a — 


Equivalent Diameter 


h = Annutus Hefght 


ALITYNOD YOOd 4O 
BI 2Dvd TWNIDINO 


GE if’. 7: 
~ 


TABLE 5-64. AERODYNAMIC’ TEST RESULTS BY TEST DATE __/0/26/8 
LASER DOPPLER VELOCIMETER | 
MODEL = X P.= 3 025° v, a 2372 Ft/Sec 


TEST POINT = 4o7 Ty = £2.22 2 





D = 5.87 in. 
q—_—— 


yw O_Ft/see oh _0.8/ tn, 
a/c 


Graph ee ey Pe fe Slant | Axial Radial | Mean Turb. | : 
No. aK. Pos Posit.][Posit. | Velocity] Velocity. Remarks . 
Traversd Axial 


eae asi oe eke 

pee ea Toe RE AT TN ST EP S. on 
ae te ee a ee es 
Re ee SES ee ee ees ee Kee a es ee 
Sea TR EES (AS Se RE Be ee a Cae 
Paes a CASI (Teer (Rn (Ra ee ins CO Pa (ee RS) A 
rene ll eel tae ee eS le oe ee eel 
ane (AA TR (OTE SIRE (IE es eee (ee a ee | 
ee (ae ee ST Se ee ee ee es 
cae ee AR et a (ee ee ee a ee 
ESE GREAT eS ea Me ee ee ee 
EIS Ee |e NT Ree ERY SET NR ee ie I DE 
Pee tede Aes Memes Wien Ss hee oth els elle eae 
po DORA PAE bey ee I ies (es 
iit (eee) Le [Roan Oe Mona Rat ES Rs eres eee: 
ae ES ee ee ee ee ee 

NOMENCLATURE ‘ 
Ps = Pressure Ratio v= Fully Expanded Jet Velocity DL, = Equivalent Diameter 
S ' Ty = Total Temperature Vise ™ Free Jet Vebacity 
ves 


h = Annulus Helght 


Rutwnd YOOd 40 
gl god “IWNIDTHO 


gg 
TABLE 5-5. AERODYNAMIC TEST RESULTS BY: TEST DATE __40/22/8/ ge 
LASER DOPPLER VELOCIMETER 92 
MODEL = 4 P.* 3067 Vv. = 24eS Ft/Sec Dag @ 247 In. 22 
a ° EB 
Test POINT = — 4t// gS ee GM Ge ee Ft/Sec he O3/ In, Sem 
ia aa Position (Volts) Slant 
No. epee pL at Ax. Pos 70. Posit. Velocit Velocit Remarks 
Travers ereg oy eee eee 
| 207, rf fama ax eee ee LANT~AX, TEA 
7 Sea a ae Pe nn ce (ee ee Pe 
a a ES ees ee Ns ey See ae een See ee 
Rae (ae (RE (Te es ae Re eS ES iS A 
ee Se a ES SE eas A ne eee es 
SE ee ae (a ae ee Se ee ee eT ES 
eae (ET (DE ER Re ee ee ee ee 
(a ERR RGR aaa Ge Pe (ee Ee a ae eee 
er ae) (NS eS eee ae (ee ee ee ek ees 
(ie EE fae ee eee Ee ee ee ioe eee ee 
ea A EES RS RE ee Desec (nr ARa ee E 
AE i a A | Re ST es ee ee ee 
SR (eae (Se OR (Rae ais ee) acne ee ee eae Fee ae 
TS ae AN (ar aaa ea eas (era rae ey ee eee 
el Se ier en as a eee Pee ee ae eee 
NOMENCLATURE , iS 
Pe = Pressure Ratio v; = Fully Expanded Jet Velocity Dag = Equivalent Diameter 
. T; = Tota) Temperature Vise 7 Free Jet Velocity h = Annulus Helght 
Ont 


TABLE 5-54 AERODYNAMIC TEST RESULTS BY Test DATE _ /0/2.6/8/ 





LASER DOPPLER VELOCIMETER 
MODEL = Xf P= 3.067 vie 240S Ft/sec Dog” S.b7__ in 
TEST POINT = __4f/ 1, = £732. °R Vise O Ft/sec oh= _O.8/ in, 
igh Type Slant 
No. Pes. Posit. rosit. Velocit Veloctt Remarks 
BB ee 0826 il el i in ea nl 
EE eee eee AX. Tk 5 
par) Gael ee i (ener a (a SG SC a ee | 
ieee es (| a eas eee Re (ee ee eee) Da 
IE RS A eT ee a ee er ee Se 
IR TEE (a (AG ea RS Sree Ne eT es aes ES 
Sea (EE Fa (aaa ER SG: (a ee 
SAS, ESRI (ARES (RS aa (Pe ET (a ea Ee a Fee 
ieee (RE EE Ee Re ISieeel eR Se ee eee 
eas (ES EN ee a ee ee ee ee a 
eae Aaa | | ee et ek es 
SESAS (Reece (ER ae er ae RE ee ae ee ee 
Ra a (eee ene (es (a ee (eee et ee Ae 
ORES eae ae S| Re Ee RE anes ieee ere Fei en 
RSE (anes SEA ae TR I, a a Dena es ee 
ee ee a ee ee a ees es ee ee eee 
NOMENCLATURE 
m * Pressure Ratio Vv; = Fully Expanded Jet Velocity Daa = Equivalent Diameter 
Ty = Total Temperature Vive = Free Jet gilocity h * Annulus Height 


389 


ALMWNO YOOd 4O 
Si 3OWd TWNIDRO 


TABLE 5-56. AERODYNAMIC TEST RESULTS BY 
LASER DOPPLER VELOCIMETER 


MODEL = if P.= 3/08 y= 2¢// Ft/sec 
. J 
TEST POINT= 4/2 T, = £223 Op - 


< 


a/c 





Position (Volts) Slant Axial | Radial 
Stant EW Ax. Pos. Posit.j]Posit. | Velocit 
Axial x"Sh Ft/Sec 

eq 

OR: ‘ 3 


> 
& 


29 3° 
oon, s 


) 


N 
° 
Oo 
w 


of2 


AEPrErE 

~ 7 
Pa-PBREEER- AE 
| snag GREEE 


il 
5 
4 
a 
: 
d 
iil 
g 


= Oo 


TEST DATE 0/2 22/8 


Ds - 5:67 In. 


Ft/Sec h=e o.8/ . 


Turb. 


in. 


Velocit Remarks 


== 


e 
Ss 
hE evita 
J 
mu 


m 
~ 
t 


ri. 
” 
og 


| 
teen! a a 
NOMENCLATURE 
Pe = Pressure Ratio ; = Fully Expanded Jet Velocity uae = Equivalent Dlameter 
Ty = Total Temperature V a/c = Free Jet Velocity h = Annulus Height 


x 
© 
7 
' 
ae 
Ly 
Ss 


ALtTwnd Yood J3o 
5] SDVd TYNIDINO 


TABLE 5-5. AERODYNAMIC TEST RESULTS BY Test DATE __/0/22/ 81 
LASER DOPPLER VELOCIMETER (Continued) 
MODEL = Y P= Blo y abil Ft/see = SBT in, 
TEST POINT = «3 T, = 1723 R Vase O Ft/sec he O.8/ tn. 





Graph Type Position (Volts) Slant 
No. of NS Ax. Pos} Posit.jPosit. | Velocity} Velocity Remarks 
(aber, © 7 72 ee | | RS | ee ee ee ee © 
ERR 77rd RRS | RE RE aaa a Sy (eee ce eee | 
ea (2 ean | er ae eee ee ee 
(ene (2° ae | ey Oe Ra aaa es (ak ee a 
rT ae hee a a ee ee ee ee 
| tet ax | | toget | or3 lenge] [Pow tes |: fT: 
| geet | OL  togoot | oT | TT ose pT 
| geet TT tot TT TT fort PT TT 
a 7s a ee ee ee 
| tase | Tt et TTT EP eee Po ew Yc 
a ae ee ee EAT» 
Rane 7 a OY SD Wa (ee 
Ee 2 ee | a 3 a ee, a 
Rae 5 a a | ea 7 ae Se ee ee ee 
CERES) RE AES AN PR "ee ae J Fe ee ee ee ee © 


NOMENCLATURE . oe ee 
i = Pressure Ratio v; = Fully Expanded Jet Velocity 


ey 


Deg = Equivalent Diameter 


889 


T, = Total Temperature V7), = Free Jet Vell tv h = Annulus Helght 


. Aurtwnd YoOd 40 
8] 3Ovd WNIDINO 


Grap 


= 
o 


id 


PER SRRRESER 
alee el tes deel 
Cee! ECL 
Fs x‘ 
PitGeana” OWN 
SFELLL LRP 
~ a o™~ 
| BRERTEL a8 |S 
iy 


~ 
wn 
~ 


li eI 


TABLE 5~56. AERODYNAMIC TEST RESULTS BY 
LASER DOPPLER VELOCIMETER (Continued) 


MODEL = 4 P= 3/08 " 2k//_ Ft/Sec 


TEST DATE 0(22f8/ 


Deg = S67 In, 


TEST POINT = 413 T4723 °R oy re O Ft/Sec h= 9.8/ In. 
c 


a 


— 


[7 6) 
—_ 
oo 
=a 
tt 


Axtal 


| Type Position (Volts Slant |} Axial {Radial } Mean | Turb. 
of Ax. Pos. Posit.}|Posit. | Velocity} Velocit Remarks 
Traverse : 


— 


i ao 
~ 2 ITF IN LDS 
‘ eis in ¢ oe 
. w mp it he 
> IN 


= 
oO 
5 
baat 
= 
.-) 
m 


NOME : 
P= Pressure Ratio y, = Fully Expanded Jet Velocity 


Ips Total Temperature V pe = Free Jet Velocity 


oS 
Q 

4) 

“ > 
74 
+ .¥ oO 
x S & 
AJ . 


Sil ik Racal lll 


4 
49% = f 


as 
A) 


ed 
“a 
a 


Ss _ id 
= a 
r, 
~~ 
ay 
® 


_ = Equivalent Diameter 


h = Annulus Height 


dc Od 40 
BI 35vq TWNDINO 


ALITYNO YO 


is 
ORIGINAL PAGE 


JLAF; 


~ 
bd IN Nw Mad 
Py hd = 2 vw q . 
oo c = : 3 8 
ra - 2 a ¥. yf L 
G —~ ~ ~ rt 
: ~ cy : a . 2 
. % = Sy $ ~ NS 2 
® Q Ks . 8 
aie4w 
~ ~ S wy © - = 
us ly : 4y 9 2 Q « < 
a 
> ow 
- k » ~ ‘ 3. = 
” . Y isle a[ 9 OSOl Ks r Ov > 3S 
iva cy ~» Q 
~) ~ tt] Ww rod 
- a® & 22K aNG nS Hs) * yy ¢ 
+ 3 oly ™ a 6 
ad : or t 
a 
, “is = <s Go} tho w a SS 
om N ° 
o cae Festal s e Oo] Ne | ow “ 
” 080 so} all ay nN ay ™ % ~ 
~ QD = }ww ~ N A " 
Pr 9 = oj Ain ~ nay A N 
ie >} _ 
> 
~ ~~ ~~ e ~) WI de No} No fined 
~ SCH) Oo ‘a | § 
4 " Sialo® 1 © y A} eg} O ain oe 4, > ig 
= Neg 0 0 O OF sf ai 9 a{s SiS S — 
o—_ a wap. L 
ea ; Fe) 
go> as REREE REREERa 3 4 
mn e 
Se FEISS ts § 
o{ . > > 
el & a (ACO Ss 
at! w ™ wo a oo 
>= c Le ¢ S$ 
nl — ~~ o « wi 
ae woes ace > $ 
alt = 2 
br) wy a on im = & 
a 
at att Pt EET re 
z| 2 TTT TTT) +3 
=i 3 = >’ >” 
=| ° be ™] OfNs Gof & | ° N 
Bl « «, dol nin ol o3) 
2] 3 N nt os Ne ~ 
#] 5 ly a) IS wl & ‘s 


TABLE 5-56. 


r 


ce 
i 
= 
er 
S 
fe 
4) 
Pressure Ratio 
tT = Total Temperature 


MODEL = 


4 
TEST POINT = 473 


NOMENCLATURE 
Pow 


wo SN Cine 
A, ret > a =n NYE 


+ 
PaREeR Raa eae 
at Oo 
a: a 

e 
aS 
A 690 


ORIGINAL PAGE tS a 
OF POOR QUALITY, 





. 
& 
: iS 
‘ a z % NE 
e i S Y} 
oo od rf Y, L Oo 
= e Sy 3 ~ 
Q 2 4 9 > d 9 
6o 5 il : y SX > 
' Yj iis Ee 
g i | : S & « 
“9 3° S 
+ s xe] x = 
a ae a 
= = 53 
S 6 
> a 
5 : 3) = rs) on 3 
reat teal 
= 58 | a 38ls 4 Bd Ba z 
Foam) ~N -_— z tS i) “ = rd 
ns eSsit x < 
f k 
bed a 
og cul a} eo 
x oO ve) IK: 
3 Sole al A 
$2 
~~ = 
Gu; -_ uy 
v © s 8 
Vv 3 ala” m 
on ~ co O > 
r= Seale HH s 
§ > =a ia + ~ 
S° as TT 23 
- E : EEE 32 
z pee eee 
e ° | 2 > 
wn rr 7) = ~ 
= A oi pe zz f x = 
ai = ~ ae kr Breed kc “ wo 
uw} oO Be Bag xb No} 4} > @ 
zl o ne = 
-_ ia 4 3 
Py bes (ere ee “s : 
ol ete ae 
o| 3 - 8 
=| 3 eH seis 
=} 2 
<i} o 
zl a 
> 
B) x i Ed 
o| ui Serer eear 
g| 2 any 
i 


13 


TABLE 5-56. 


TEST POINT = 
Position cas 
ef ape 
0.0661 Oon6 | 
td 
cated 
lean 
a 
rrr ea 
fa33zr| i | 
2843} 
237/| |_| 
j2o%/} | | 
76l | 
777 
ered ts) 
ae Oe eS 
pe ie 
tii 
ATURE 
P = Pressure Ratio 
T = Total Temperature 


MODEL = 


a 
i 

Bue o 

>~O > 

i ra 

te 


mnnceeeerere 
TAT an 


Graphj Histo 
No. No, 


TABLE 5-56. AERODYNAMIC TEST RESULTS BY 


TEST DATE 10/32] 8/ 





Oo 
“Tl 
LASER DOPPLER VELOCIMETER (Concluded) : 38 
MODEL = Pp iloB Vie 24/f Fe/Sec = 0A = S67 In 92 
TEST POINT = G13 TY = (2723 °R Valen 0 Ft/Sec hs» 0.5} In. sé 
3G 
No, map fo f= fs Ax. fos Las 7 Velocityl Velocit Remarks 
Pe aes Uae 
heehee tt het 
Ptaeel | feel | Pr Tf eo | Il) og] oe I 
| teea| T feesl TPT TP eo TOOT TT 23s) Tey | 
| tagot Tt Teeol | TT ty tT 32e TTT) [azco | 22 _T PAED 
| tg | fb Joss] Y TY TY fT po FT TT Vv J 2n03t 79 TD 
a 77 | ee ee ee Pee ee ee ee ee 
Ca ETE AS FT CV NR (O(a Ree 
RG 2777 | RS RE a me ed a oe 
SS (SOR EIA (ee (RSE ae a DP 0 I I a 
SERRE (REA (REET VON (Pear [ia (ee) Ceacacia Y (e a 
Ee (SE I (OR, Ea [we (ee Fm Pe NT Se 
(SESE (ERP (ES PIS ERs RE Dn CS ace ie Gee er 
aE (RE Ae SA a ere Dee ees ae eae Teese ae) 
SS | ET, a (Eis Reems eee) cer fe ee eT eee 
ES SE ES 2 ESE (ean OR (eeeedl | ee are ar ees 
FE RS I IS a ee ee ee ae 
NOMENCLATURE ‘ 
P= Pressure Ratio ¥; = Fully Expanded Jet Velocity Dag = Equivalent Diameter 
ms Ty = Total Temperature Ve = Free Jet ia: it 
nN 


h = Annulus Height 


ORIGINAL PAGE ig 





zx : 
OF POOR QUALITY, 
f 3 ; 
to bd n = 
: < S 
A fyad ng 
ay 
Pe s : g 
‘ =4 a 2 
© \ bee} ro] 
> — 
‘ : a uw 
= <= 
ly a +“ a 
Ee 2 s 3 
= pm TO = = 
e re) = 3 
” v om] 9 id f=} SO] SY ~o io 
ul log o ul @ oc 3 
rae o Ww 2 Olu fr} bb] & us (Og 
a ~ Le ~| =~} ™~} = 
+ 3 UH g < 
pr be > fl 
cr 
wo a” <x 
re) =|] O Cc ; 
2 S oie be & 2 ai “oO S 
o ~ oye) SIR 
Pr Zale A} al al Al ol ~ aS 
iL > 
> 
wu _ ~ 
oO fi 2 ASR eSREES 4 
Ne art) Sala” , 2 
2 wae 
> ~~ 
~ 
Ly mt is » 
—_ om 2 om 
=> mn a” 8 
sz x oO 
> = tayx ws = 
= |/$ 8 
2 c 
ae g — | a 
a} WwW wa a L 
>), = c {coc x ™- 
“l= i) ul 
ust © — xIe a 
“| i Tree |2 
S[a re} }2 
te] Ww - 
Ee] «= 
tes " 3) 
op ~ 
z| = ae ee cl eee 
tit © 
zl! o}- 
> 
al] = 
Cl blu 
2jpu 
ui] << 
<p ai 


= = 
q ~ Ss Cy =! 
AMMnnaeeeeaTil 
oy 6 
~o 7 ~ 
a te ’ 
Steer ee ae 


PM AMECEEEECEEEEEED 
SURAT, 


TABLE 5-7. 


r 


MODEL = 4 eer 4 
4 
Position = 
tl eses | 13 
rin 
att 
a] | 
a ae 
an ae 
| | 
ete 
ae 
st] | 
Pe 
Bre 
ie 
= ze 
g| Vv 
ial 


TEST POINT = 
P_ = Pressure Ratio 
Ty = Total Temperature 


NOMENCLATURE 


sas 


T =Total Temperature Vo;, * Free Jet Vejocity: 


h = Annulus Height 


ono) 
a 
TABLE 5°57: AERODYNAMIC TEST RESULTS BY TERA e 10271 81_33 
LASER DOPPLER VELOCIMETER (Continued) a 
MODEL = _ ¥ P.= 3/22) Vv. = 24 26 Ft/sec o.” S467 Inn. SB 
J oa ee an ool ts 
TEST POINT = WY Ted OR Vayen 400 Ft/Sec he» 0.8! In. aE 
No. of Ax. Pos Posit.jPosit. | Velocity| Velocit Remarks 
jaye |} ax steer] os | Na reas on Ye 0. 
Frye ee ee | |__| ees | oe Sh ee ee 
| test tT | osee | oT TT To | TT 227 Te 
|_sé3i | | fleserl | | tT yf fess] | [ors | are | 
a ee 
tees] | | fT es | es 
7 A ee 
sez} | | fy ye ft | | | tl Ut TT ocr | 268 oy ug 2 
sael | of J tee | TT ae TT ere | 297 TT. 
ae FE 2 ee a We ee 
| tsvol oT UT [238 | Lt oe te TT 0 | 333 | 
aa 7 ee a ek a a ee 
| is72t YW IP esse YT oT Po | vy Tew] ae 2 
[233] | ew lf [rose] - | | Te to | - Te T= RQ eeovee res. ow Mey =0 
fos] | YC eee UT | ene eprcery 
(RE SE eae ae: aa eae nee | ees See) ee eel ee 
NOMENCLATURE : _ a 
s P. = Pressure Ratio ¥; = Fully Expanded Jet Velocity D., = Equivalent Diameter 
= T 


ORIGINAL PAGE Ig 
OF POOR QUALITY 


3 / 


1O0f2 


TEST DATE 


AERODYNAMIC TEST RESULTS BY 
LASER DOPPLER VELOC!IMETER 


TABLE 5-677. 


(Continued) 


Pe 3.(22 v, = 2b26 _ Ft/Sec 


S67 In. 


D 
eq 


MODEL = 


4 00 Ft/Sec h = 0.81 


Vase" 





= {737 °R 


i 


TEST POINT = 


Remarks 


BS Cs We gE Fl 


ale a]2 a) S12 oa) {che 

Bol = | i 

3 Ole 

paang YM 

Slo . 

- da| ~ 

culo ES > ~j 

Ee pe va 3S hd .=) bd (a, 

= ole 3% = ~i~) iale 
slylsls 0 


Re 5 ae) 5 a 
a S/ &] 2] I = Th al > 
> Q/ OS] Of Sj] o Si a] 9 9 


: iiniia 
erase 


Posit 
x Deg 
em 
alles 
= 
= 
al 
Nl 
Vv 
me 
| 
ee) 
ea 
ae 
noo 
ai 
ee 


Posj Posit. 


Slant 
a 


4S fete : 
rs < 
° 
& a aS 


Position welts 
49% | 3. 
mm 
re eal 
mmr 
pale ste 
eee 
i 
eee 
fa a 
a ae 
ae 3 
| | 6. 
oe 
LV le 


w 
io] 


— 


§ . £,|~o 
ES CEEBEEEMIEEEELEG 
TULL LEE 


Travers 


ein 


NOMENCLATURE 


= Equivatent Diameter 


D 
eq 


y Expanded Jet Velocity 


Pressure Ratio FF = Full 


Pow 
r 


Tt = Total Temperature 


h = Annulus Height 


Vege = Free Jet Velocity 


No. No. 
|__| 
ae 


a | Tre ee ee ee es 
pazet | | of foes | TT Fo Te  D a or, gezpcnuy” 
aa ye a 77 Se 
| tee] | oT TT stop ft | TU Tere] 273 [se | 
a ye ee ee ee eee ee 
PS ES 7 ees ee ee, 
| tsg2t ot ET feast TO TT Pose [232% [es Il 
a Ea SD ee 
a SSE ee dt Loe) gee aD 
| tt em} - |) | fe feos2 | = | -  -  ee hag == 0.82 
ys ee ee ee ee eee 
psi | WV TT TY Tart b TTY Toe | 3ee [2 not 
Ee a eat iene ea (ote el ete 
as 8 | He ae ee ae |) Re es ee ee 
CE SF (Ree | (a ae Fa) a ee 
NOMENCLATURE ‘7 
P= Pressure Ratio af = Fully Expanded Jet Velocity D4 = Equivalent Diameter 
e Ty ™ Total Temperature Vaso = Free Jet Vallieitv h = Annulus Height 


TABLE 5-57. AERODYNAMIC TEST RESULTS BY TEST DATE _s0/27/8/_ 3@ 

LASER DOPPLER VELOCIMETER | (Continued) 32 

MODEL = P= 9/22 view 2426 Ft/sec 0, = __ $067 In. a 

ro SSS Sj ——— q—_—_—— oe 

es 

Test Point= 4 T, "1737 °R oy me 00 Ft/see Oh = _ 98/4 in. EB 
ae aaa areas 4 

@ 


Type ‘Position (Volts) Slant Radtal 
of Ax. PosJ Posit.|]Postt. | Velocity] Velocit Remarks 
Traverse ‘ 


Ee ae eee 


gy] ew | ler [ore [sor] ot & | oo | aes | tho [LHIS70. MEASURED RADIALLY ov 


= 


TABLE 5-5% AERODYNAMIC TEST RESULTS BY TEST DATE __/0/23/8 Sg 
. LASER DOPPLER VELOCIMETER (Continued) og 

© 
MODEL = ¥ Pp" di22 v= 2h26 Fe/sec 0g SBT tn. = B 
; ’ i) 
test PoT = —— 4 & T= °R - 400 _ ft/sec h=_O.8/ in. SB 
T Valen 5 fey 


Graph Type Position (Volts) Slant Axial | Radial Turb, 
of Ax. Pos] Posit.| Posit. | Velocity] Velocit Remarks 


a 
~ 
~~ 
y 









aa 

(2G0| -| we foot] [{ss28] - | o | - [S| - | - Th cwweouse mas on PMheoge 

oG/} [| ew] - | ft - daze) -  j-snes |] - | - | le Lar rheno moat ras. wh 

ee ee ea ae eee ee ae ae ae ae area ee. 

begat d Neeool. le ed eee le eee, ee 

| efgwep| | Ts T ft tT Td hole Thu heel eS 9. peas eae 

ee ee eee eee eee 

| tgool| | loe7l | | | | | toag | - | | losw | we Y rhero 

| fgorl | [enol | {| | | | [o¢¢] - [ |. [e230 | s67 | 

| feo2| Y foasol | oT tT dT UT peo | - dL Yl te | ra) 

243 | | ew Joyal | | - [ [ | - [ease] - | ~ | - Nee eas. ps Mog = — 1.6 

| 2&G | nr AN eI eee rl te oy ee ee i ee 

| og | a i Ee ee ee ee ee ee ee ee | 

{| - |{ |se7!] | to - | [phere = bee es Se 

jH—-t#2 | | faqolt [ower] [| |. [Peas] o360 | 27S ll gies. emecurre sea 
| 4 | ¥ | nose | o39¢ | por |h ow azo. 


nn De 


| 
nN i™ 
~I% 


NOMENCLATURE a ae a 
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Pe = Pressure Ratio “ = Fully Expanded Jet Velocity Mea = Equivalent Diameter 
Tr = Total Temperature Vif = Free Jet Velocity h = Annulus Height 
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